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RSPORT OP THE TaC:INICi.L COiAiITTEE 
ON LIRGa-SIZED KUTCH/V IRRIGATION tfELIS. 


i\ Technical Committee comprising the follming Members 
was set up in the Ministry of Food & Apiculture (Repurtment of 
Agriculture), Now Delhi, to examine the scheme of Large-sized 
hutcha ,irrigation wells, suggested by Shri M.A.T. Iyengar aixi 
to assess economic feasibility and utility of this Scheme; 


(1) Shri Mahavir Prasad, 
Irrigation Advisor. 

(2) Shri l/Ul.T.Iyengar, 

96, Constitution House. 


(9) Shri Jagat Kishore Jain, 
Deputy Irrigation Advisor 


(chairman) 
( Member ) 


Shri J.P. Mittal, 

Advisor (irrigation) 

Ministry of C.D. & Co-op, 

—do— 

Shri H.S, Johri, 

Dir tor, C. l, A P.C, 

-do- 

Dr. T.R. Mehta 

Director Farm Advisory Unit 

—do— 

Shri G.D. Aggarwal, 

Production Sconomist 

«<i 0— 

Shri Dilbagh Singh Dheal, 

Irrigation Specialist 

-do- 

Dr. A.K, Dutt, 

Soil A Fertiliser Specialist. 

-d 0- 


Member-Secretary 


Shri M.A.T. Iyengar initially submitted the scheme to the 
Prime Minister in May, 1956, in the form of a note, vhich is enclosed 
vide j^pendix I. Some aspects of the scheme as indicated in this 
note, were later revised vide a supplementary note dated 2nd June, 

1956, enclosed vide Appendix II, Shri lyen^r's latest ideas on 
the scheme are indicated in his note dated the 15th I960, 

(enclosed vide Appendix Hi), submitted to the Minister for Food 
& Agriculture, 

The scheme made the following claims; 

(a) The proposed well under the scheme would cost 
Rs. 25,00()^, irrigate 420 acres and produce 
annually crops worth Rs, 42,000/-, 

(b) The scheme, besides being odhomicol on cost 
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benefit conalderations, would bring about nunierous 
other benefits in the form of providingj increased 
potential for employmentj opportunities for cons¬ 
tructive co-operation on an intensive scale; power 
Consumer potential for electricity in rural areas; 
drinking viatOr with scope of kitchen gardening; 
and scope for rehablltatioa purposes through 
utilisation of waste and unproductive lands. 

(c) The scheme would set up a chain reactio:: by yielding 
an annual return of Rs, 42,COO/- (in the form of food 
production against the initial investment of 
Rs, 25^000/-), vrtiich money can be utilised again for 
further investnent on an increasing scale. 

The scheme was examined in the Planning Coiunission as 
well as in the States, The comments of the Planning Commission 
are enclosed vide Appendix IV, None of the States felt inclined 
to take up this scheme on the grounds; that the scheme was not 
suited to their local conditions; and that the scheme of t\ibewells,' 
filter points and lift irrigation from streams and rivers, already 
in vogue, were more feasible. The replies received from 13 States 
are enclosed vide Appendix V (Seilal i-xiil). Workability of this scheme 
was considered doubtful by them in following respectsj 

(a) The yield of the v^ll is not likely to be of the 
order indicated, 

(b) The cost of construction will be appreciably higher 
than estimated cost and not commensurate vd.th the 
benefit derived. 

(c) The well will occupy a large amount of costly land, 
which may not always be available free of cost. 

(d) The well may not remain struct^lly stable, 

9iri Iyengar had attempted construction of such wells at some 
98 places, as a relief measure in District Bankura, West'Bengal vArere 
he had been District Magistrate. The Government of India desired the 
State Cijvcmment of West Bengal to complete five of these wells, 

\Mch might be in, comparatively, advanced stage of eroavation , 
and to carry out detailed experiments. The finances for the 
purpose were offered as grants from Government of India. The 
West Bengal Government, however, did not agree even to take up 


these trials as -they did not envisage any scope for the scheme 
in their State. 

At the instance of» Iyengar, test observations on 
two of these wells, suggested by him, were ^^’r^d out. These tests 
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indicated recouperation in the well to be less than 400 gallons per 
hour for draw-down heads of the order of 10' to 20' » The report of 
these tests was examined by a Technical Committee of the Government 
of India, who came to the conclusion that discharge and benefit derived 
from such wells mi^t not be commensurate vdth the cost of these wells. 
The report of this Committee is enclosed vide Appendix VI, 

The Ministry decided to have further experimental trial 
of this Scheme and a proto-type well of the design specified by Shil 
Iyengar was constinicted in village Sultanpur in the Union Territory 
of Delhi. The excavation work was started in Docenher, 1958, and 
completed around July, I960. 

The Ministry hgv ^ appointed this Committee to assess the 
performance and economics of the expjeiimental well and also make an 
over-all assessemait of the utility and scope of the scheme. The 
actual terms of reference to the Committee are as under:- 

(i) To examine technical and financial details 

covering construction, operation and maintenance 
of the Completed experimental Large-sized Kutcha 
Irrigation Well at Sultanpur; carry out test 
observations that are considered necessary; 
verify any data considered doihtful; and assess, 
on scientific basis; 

(a) The water output of the well. 

(b) The irrigation capability of the well. 

(c) The comparative economics of the well in 
relation to other feasible schemes for the 
area, 

(ii) To examine the various proposals and claims made 

about the coat and performance of the scheme and the 
views expressed by the State Governments and by the 
Government of India on the utility and the fdasibility 
of the scheme; and nflke an over-all assessment, 
based on scientific reasoning and relevant technical data 
available, of the utility and scope for the scheme in 
relation to other ground-water utilisation schemes . 

The Cemmittee held ei^t meetings and examined the various 
claims, views and opinions about the scheme and discussed various 
technical features and financial details, Tw Menbers of the Committee, 
Dr. T.it, Ifehta and Dr. A.K. Dutt submitted a note each to the Committee, 
dealing with some aspects of the scheme from the agricultural point 


of view. These notes are enclosed vide Appendics VII and VIII 
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respectively. The Meiribers of the Conmiittee also inspected the 
experimental well at Sultanpur on a nuntoer of occasioreand carried 
out such test observations^ that were possible within the tine at the 
disposal of the Committee, 

The Committee was all along helped by the staff of Delhi 
Administration in the examination and investigations carried out 
and the test observations performed. The Assistant Irrigation 
Advisorand the Technical Assistant (Minor Irrigation) in the Ministry 
of Food & Agriculture also greatly assisted the Committee by performing 
the arduous task of maint,lining hour to hour record of the performance 
of the ’.veil for a fortnight during the first half of December, I96O, 
Technical details of construction; 

The experimental well at Sultanpur is a large conical pit 
excavated in the ground. Its top diameter at ground level is 200 
feet and bottom diameter about 30 feet. The bottom of the well is 
about 60 ft, below the ground-level. The excavated eailh is deposited 
on the ground in the form of a ring-bund around the well, The well 
occupies a total area of nearly l| acres, at the ground-level. The 
inside slopes of tho ooccavated well gradually become steeper as the 
depth increases, the initial slopes being 2 : 1, Horizontal berms 
have been provided at intervals along the slopes. 

The lowest portion of the well to a depth of <3bout 2o ft, 
goes down almost vertically. It has partially been lined with 
boulder pitching in about half the circumference and to a height 
of about 7 ft. Work was probably stopped half way due to arrival of 
monsoon rains. 

About 10 open bores are reported to have been attempted 
at the bottom of the well, out of vhich about 5 are said t > be 
functioning more satisfactorily than others. The depth of the bores 
is understood to be ranging between 100 ft. to 150 ft. 

The construction of the veil was initially entrusted 
to the Central Public Works Department. However, the minimum 
tender received for earth work by the C.F.W.D, vp.3 for an amount 
77 .6^ higher than the provision (of Hs.23j000/-) made in the 
estimate for this item. The tenders were, therefore, rejected 
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and the work was subsequently arranged to be carried out thiou^ 
the agency of the Chairman of Village Development Council, 
payments for earth work etc. were made throu^ running bills 
prepared on the basis of actual measurements and estimated rates. 

The excavation work has been done by manual labour, mostly 
imported. The Conmittee gathered that the beneficiaries did not 
participate in the excavation of the well. 

The static water table in the well was about 15 ft, below 
the ground level during the excavation work in June, 1959, Dewatering 
during excavation was carried out by a diesel engine pump-set, vhich 
had been purahased against the estimate and is now being used for 
operation of the well. This pump-set comprises 10 to 12 B.H.P. 
vertical type Cooper make diesel engine, and 5" x 4" centrifugal pump 
coupled with the engine by means of a V-belt, Five masonry platforms 
had been built up at different elevations, for working and moving 
about the pump-sets during the excavation period. 

The original estimate of the experimental well provided 
for the construction of a pump-hpnse for the protection and operation 
of the pump-set. Mo such structurei, however, has actually been 
constructed at site. The Committee gathers that perhaps the idea to 
construct the pump-house has now been dropped altogether. 

The construction of the well has taken nearly two years. 

The total quantity of earth wark involved is of the order of 5 lakh 
cubic feet, of which, about 2 lakh cubic feet is underwater 
excavation. Taking on an average, a labour rate of Rs, 2/- per day, 
the construction of this well should require about 25 ,CX30 man days. 
This would mean continuous working of 50 men for 500 days. As the well 
would be located in cultivated areas, labour for construction work 
Would be avroilable mainly in the slack’ seasons of agricultural activity 
The Committee feels that the construction of a well of this type will 
not normally take less than 3 agriculture seasons, that is, a period of 
I 5 years. 

Water courses constmicted on the well have been carried on 
high embankment with a view to induriing a large area in the command 

of the well. In the Committee's opinion, these hi^ level channels 
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bvlilt in heavy filling' v/ill not be ..easy to maintain. 

Cost of constructio n; 

The original estimate provided Rs. 40,000/- as the cost 
of the well. This was made up of different items as under:- 

(i) Earth work excavation Rs. 23^000 

(ii) Installation of pumping 

set including piimp-house, ' Rs. 8,700 

(iii) Acquisition of land Rs. 7,500 

Total... Rs. 39,200 

As against the above estimate, the Comnatteo an.alysed 
in detail the expenditure actually incurred on the construction of 
the well. The total up-to-date expenditure on completed items is 
as follows; 


(l) Excavation of well 

> ♦ ♦ • 

Rs. 

40,410. 

(2) Stone pitching inside the well for 
protecting the bank from L^d slide 

Rs. 

to 

(3) Grassing or turfing 

• « ' 

Rs. 

118 

(4) Boring holes .... 

« • • • 

Rs. 

82 6 

(5) installation of engine 

and pump-set 

Rs. 

5 >481 


Total 

Rs. 

47,688 


The l.and in the case of this experimental well belonged to 
the village Community (not to individual cultivators} and was obtained 
fiee of cast as a spcciail case. In addition to the expenditure detailed 
above, a requirement of Rs. 3,500/- has been indicated for meeting part- 
cost of water-coursei const rue ted on the well. This would make the total 
cost of the well as Rs, 51,188/-. There is, however, also a pending 
claim of about Rs. 13,000/- in respect of the dewatering charges. If 
this is accepted, the cost of the well will go up to Rs. 6ji*,000/-. 

It was brought to the notice of the Committee that 
occasionally sone delays had occured in payments of bills, and it was 
suggested that the cost of the well would have been actually lo.ver 
if tiirely payments had been made. The Committee, however, is not in 
a position to say vhether these delays would have made any appreciable 
difference in the total cost and if so to vhat extent, 
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The Committee feels that the cost of digging the wells 
to the depths as envisaged under the scheme would be higjier in areas 
which have; (a) good water bearing strata, so that a heavier order 
of dewatering and under-water excavation is involved; (b) low depths 
of water table, so that amount of excavation increases; and (c) rocky 
s\ib-3tratum below the top soil, so that the expensive item of rockje 
blasting is involved. The Committee also feels that the cost of land 
should also be included in assessing the total cost of the well because 
land to the extent of about 1^ acres may not normally be available 
free of cost. 

Technical details of operation; 

As soon as pumping is conmencud on a well, the water 
table at and in imirediate vicinity of the well starts receding. The yield 
of the well increases with the increase of depression in the static water 
level at the well and water table continues to deplete till the total 
amount of withdrawal of water from the well, within certain period, is baltancud 
by the total amount of yield in the well during that period. VQ.th a view 
to utilising maximiam potential of the well, 9iri. Iyengar envisages working 
of the well upto large dravF-down heads of the order of 30 ft. to 35 ft. 

(i.e., with depressions 30 ft to 35 ft below static water level), 

The operation of the well at such large draw-down heads 
is likely.to piosonu miany difficulties in handling of the diesel engine 
punp-set. The suction limit of the pump is normally limited to about 15 ft. 
to 20 ft. only, that is the pump can depress the water level to a depth 
of 15 ft. to 20 ft. only below the surface at which it is installed. For 
initial operation of the well, the pump-set may be installed a few 
feet above the static water level. As stated earlier, the static water 
level at Sultanpur well may be taken as approximately 15 ft. below the 
ground level, on the basis of observations made during construction period 
of the well. The first stage platform for operation of the pump set on 
this well has been built at an elevation of about l2 ft. below the ground 
level. 

As the water level recedes gradually, and a depression of 
about 15 ft to 20 it. is created, the pump set must be shifted to a 
second st.^lse platform, for further continued operation, The seoond 
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sta^ng has been constructed at an elevation of about 22 ft. 
below the ground .level at Sultanpur well, Frcun this staging, 
the maximum depression, that may be created may bo of the order 
of about 24 ft, oexow uhe suatic water level. 

Operation of the well at a hi^er depression than this will 
necessitate shifting down both the engine and the pump to a third stage 
platform, which may be built at an elevation of about 36' or So below 
the ground level. If a yield of 'about 4^000 to 4,50'^ gallons per ho\ir. 
is assumed (as is approximately indicated by the December observations 
discussed later), when the water level in the well is a few feet below 
the third staging, it is calculated that the water level would rise 
by about 6 foet in 24 hours, in case pumping is stopped due to Some 
mechanical defect or say sudden rainfall. It is evident that under 
any such emcrg'-ncy, boththe engine and the pump will have to be shifted 
up at very short notice and vri.thin very limited time at disposal in 
order to s I'.ve them from di’o''ming. This repeated up and down shifting 
along the steep slopes of the sides of the well, which may often be 
wet, .will require -v- a riveable strength of labour end also 

utnost care in haniling to prevent untowajxi happenings. 

On open wells, worked with diesel engine pump sets, normal 
practice is to c. 3 nstrust a pump-house adjunct to the masonry steining 
of the well. This pump-house is fitted with suitable arrangement of ■- 
belt drive and counter shafts to enable operation of the pump at 
diffei^nt stagings without having to shift the diesel engine below 
the static water level. All the Menbers unanimously felt that such 
an arrangement was desiruble in the case of kutcha irrigation well 
to facilitate its operation, which otherwise is very difficult and 
^cuirbei^ome. However, the construction cost of such a pump-house, 
in view of the deep depth and conical shape of the well, is likely 
to be so hi^i that it may make the scheme inordinately uneconomical. 


The Committee examined possibilities of using some 
alternatia^e means for operating the v^ll with ease and at large 
draw-dovTi heads, but could not think of any satisfactoi^^ 
airangciient. The vertical or the submersible pumps an. usually 
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the technically sound equipment for pumping under conditions of receding 
or fluctuating water l^vel. These pumps, however, are very expensive in 
initi:il cost. Besides, inst-'llation of the vertical pump would again 
involve construction of’ a very expensive structure that may be out of 
question. Submersible pumps, on the other-hand, require electrical 
drive as the prime-mover. Bringing electricity to the v^ll would be a 

I 

costly item. 

The Gommittee also considered the possibility of installing 
the pump set on a floating’raft, which would go up and down automatically 
with the waterrlevel in'the well and, thus, avoid shifting of the 
purap-set'^^d dowti- .albng the steep and wet slopes. This, too, however, 
was not considered'satisfactory arrangement as this would creat,# 
strong vibrations and also result in the coupling shaft of the pump — 
set getting .odt .of alignment iii'uite frequently. The pump-set will, thus, 
require freqtent repairs and re-adjustments, thereby increasing the cost 
of operation and rendering sustainea running of the pump,^set, during 
the period of keen irrigation demand, almost impossible-, 

Thus it'seems that there may not be any alternative resource, 
but to ope rate,Ihe well'by repeatedly shifting the. pump-set up and 
down. This, however, as e^lained earlier, is not a s-atisfactory 
arrangement ""arid'involves risk to both men and equj.praent, particularly when 
the pump-set is operated at the third staging for fully utilising the • 
potential of the well. In view oi these fazts, the Coimilttee feels 
that the ..lesign of the well in question may not be convenient for a 
general use of power pumping at diaw-down heads of high order, although 
the Conmittee recognises the need of encouraging the use of mrchanical 
power for water lifting. 

Cost of operation, water liCtjng a nd recovery from benef iojarle^ 

As nentioned earlier, 10 to 12 horse power diesel engine 
has been Installed for powering the pump and lifting water. The 
observations, under actual working conditions, made during the first 
fortnight of iht^Decenber; I960, show that during this period, the 
pump had worked for'an average of 8 hours per day. Reckoning that 
irrigation requirl^W normally be felt for about 250 days in a 
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year and that pump will be opemted for 8 hours per day on the 
average, the total nuiiib^r of hours run by the pump during a year should 
be about 2,000. On this basis, it is estimated that the annual cost of 


operation and maintenance of the pump-set (excluding intersst charges) 


will be about Rs, 8,575/-* This vdll be broadly made up as followst- 


Diesel oil|jj half gallon per hour; 

1000 gallons© Rs. 2.75 per; gallon Rs, 2,750(? 


Engine oil ano’ lubricants at one 
gallon per I 6 hours working: 

125 gallons ® Rs. 9 /- psr gallon: Rs, 1,125/- 


Depreciation, repair, over-hauling, 

sundries and miscellanieoua; ' Rs. 2,000/- 

Ope.rating staff: 

One operator ‘Rs. I 50 /- per month ) 

One Helijer-cum-Cholddar Rs. 75/- pm) Rs. 2,700/- 


Total... Rs, 8 , 575 /- 


(Enqutrles. during working of the pump-set in let fortnight 
of' December, I960, shows that consampticn of engine oil is of 
the order of one gallon per l2 hours working. This is considered 
to be on the hi^ side and a figure of one gallon, including 
engine 0 J.I ,aa well as other lubricants per I 6 hours working, 
has been assumed in the above calculations). 

If the average discharge of the pump is taken as 13,000 
gallons per hour (on the basis of actual observations made in the 
first fortnight of December, i960) and interest charges are calculated 
at 4| % on'the capital investment assumed as Rs. 60,CD0/-, the average 
Cost of water lifting wrks out to Rupee one per 2,300 gallons, Vhich is 
equivalent to Rs. 9.75 nP par acre inch. 

Up to March, I960, Delhi Administration paid all the bills for 
oils, lubricants, consumable stores and salaries of the staff, etc. in 
Connection with the operation of the pump-set, However, since April, 
i 960 , no such bills have been i^vid by them.. It is-gatnered that the 
beneficiaries have sdt up a sort cf managing agency for the operation 
of the well, Shri Ramji Lai, Chairman, Village Development Council- 
vho And v^hose family own between them a major portion of the commanded 
ai-cj,, io th^ Chief Executive of this agency. 

On the basis of the total annual eiqjpnditure oh operation, 
as outlined above and the .irrigation capability of the' well as assumed 
later (pagel,# ) the irrigation rate merely to defray tne opera-oionaj. 
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charges of the well is likely to be of the ot^cr of Rs. 100 per acre 
which is menifold higher than those usually levied on the flow or even 
lift irrigation schemes. In ordinary course of the scheme, the 
beneficiaries will also be required in addition, to pay,'in regular 
instalments, substantial -amounts towards initial cost of the well. 

The experience on oth-er irrigation schemes shows that the beneficiaries % 
are not willing to pay even irrigation charges that are many times lower 
than a rate of about Rs, lOO/- or so for crop acre, likely to work 
out for this Scheme, 

It was pointed out by one of the Members that the cultivate rs 

in Sultanpur area were already pjaying about l/3i*d or l/4th of the share 

of total produce on land to the other farmer, who supplied him with water 

for irrigation, Delhi Administration, who were asked to furyiish full 

details on this print, have reported that vhen a cultivator borrows 

water from an irrigation source belonging to another culT/ivator, he 

pays at a rate of about Rs, 2.00 to Rs,.2.50 per bigha (l/5th of an 

ac'rej per crop season to the owner in lieu of using his source and as far 

as the operation of the irrigation source is concerned, he uses his own 

drau^t animals.i Although, if his labour and that of his animals is 

evaluated in terms of money, the total .cost of water lifting in such an 

arrangement may even exceed Rs. lOO/- pier crop acre, but he has the 

satisfaction of paying a nominal amount of only RslO/- to Rs., 12/- per 

acre ift cash,, and of making up the rest by using his own labour and his 

own animals. It appieare doubtful if the cultivators would be willing 
to make cash payments of the order of Rs. 100/- or so in preference 
to using their own labour and their own bullocks for opjeratlng the 

water ■ Source, 

The Committee, therefore, apprehends doubtja if the scheme 
will be able to run on self-financing basis unless active and intensive 
ext-ension measures are adopted in 'the form of a. drive and cultivators 
are fullj- educated in the use and advantages of impipved agricultural 
and irrigation practices and in the desirability pf releasing th^-ir 
bvillock power from lift iPrigaticn activity for a more exclusive use. 
on these practices. 
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Structural atability and maintenance of tho well ; 

As mentlonei earlier, the well is Intilnded to be operated at 
large draw-down heads, at least during the major part of its annual work¬ 
ing period. The Committee apprehends a posciibility that sustained pressure 
from a draw-down of this order may, in course of time, draw in soil particles 
and adversely affect the stability of the well. In fact, a depression of 
this order has always been avoided in all construction of open wells in the 
country so that the sub-strata are not disturbed and the failure of wells is 
prevented. The Committee is of the opinion that unless the behaviour of 
the well in Question is actually watched for a few seasons under the working 
conditions contemplated in the scheme, it may not be possible to vouch for 
the stability of the well. 

As attempt has indeed been made already, though not envisaged 
in the original design, lo protect the sides of the bottom portion of 
by boulder pitching. The Committee feels that even this boulder pitching 
also -may have .a tendency to grad-sally aBp down and thus, require constant 
attention. This may turn out to be expensive and difficult item of regular 
maintenance. 

Earth work on the banks and . the sides .and .aiso the turfing 
will require regbldr mainteivince to prolong the life of the well. In 
anite of regular maintenance, there is risk that boring at the bottom 
oi-the well may, in-course of time, get ehrwith silt and mud, 
either drawn with sub-soil water because of high depression or collected 
at the bottom due to gradual erosion (there may be some erosion e-ven 
in spite of turfing} ol one sueep kutcha sides of the well. 

W ater output of the well; 

In the scientific ^nse, the water output of a well means 
the sustained a-verage discharge that may be obtained from the veil, for 
days together without d®pl®tion of water level in the well to unworkable 
limits, during the period of keenest irrigation demand in different 
crop seasons. The water output would primarily depend on the 
yield of the well during that period, and also on the storage capacity 
of the well, Vhen pumping is started after a spell of -closure, the 
water output will be mo sply obtained from the storage; later as pumping 
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continues deliveries from the well will be contributed more and more 
by the yield of the well. 

The yield of'a well varies from season to seasonj it 
appreciably i.icioases during the rainy aeason depending upon the amount of 
rainfall and topography« The water output of the well may^, thus, vaiy 
from season to season. 

The yield of a well also increases with draw-down head, at 
a rate, vAiich is usually leaser than that of direct proportion; and 
depends somewhat on the design of the well. In case of tubewells, vAien 
the draw-down increases from 20^ to 80^ of the maximum obtainable 
depression, i.o., when the draw-down increases four tines, the increase 
in yield is about 2.75 times. It cannot be said with certainty, whether 
the same or nearly the sane relationship will also hold good for kutcha 
wells of the type ■under consideration. 

During a spell of sustained working of the well for meeting 
keen iridgation demand, the benefit of storage in the well is not 
likely to laso beyond a few days* The maximuil water output or potential of 
the well w-il?., thus, be limited by the yield that may be obtained by 
Working the weii with the maximum draw-down possible. 

A reliable estimate of this water TX)tential of the well v.nich 
will •vary from season to season, cannot be made merely by theoretical 
projections of the results based on one or two observations of limited 
nature. In the first instance, the maximum workable drav/'-do'wn will be 
limited by various uncertain factors, like: (a) the irdnimum water level in 
the well, vhich should not bo depressed further in order to maintain 
adequate sub-mei'^ence over the foot— value of the pump and to avoid 
lifting, of slush and mud, vhich may choke the foot-valve and ■the 
impeller of the oump; (b) 'the depth or the staging up to vhich the 
engine .and t’ae pump c.r!n be conveniently lowered wl'bhout undue risk along 
the steep and wet slopes of the well; and (c) Safety or stability of the 
well itself. It is difficult to make an assessment of these factors 
unless the actual working of- the well is observed tiring a few seasons. 

Secondly, as the diesel engine pump-set cannot n ormally wrrk 
for more than 32 hours or so daily, its discharge should be nearly/ 
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do\±)le that of the well, so that 24 hours yield of the well can be 
pumped out in l2 hours. It would mean that the water level in the 
well must all the time fluctuate. As soon as the pump is stopped, the 
water level in the i/ell w^uld rise. The storage, thus, built up would 
again be depleted the next day when pumping is resumed. Thus, the effective 
draw-down contributing to yield in the well ■will be less than the maximum 
draw-down attained during pumping. 

Lastly, if rate of recoupe ration of well is observed/ 
corresponding to a particular water level and during a paii-icular season, 
the result of such observation cannot be theoretically projected to give 
a reliable forecast of yield corresponding to other elevations of water 
level in the same season. Moreo'ver, as both the yield and the static 
water level vary from season to season, the result of such observation 
cannot also be applied to give a reliable yie2()torresponding to the same water 
level in other seasons. 

In view of the above considerations, the Committee feels that 
it is essential to make comprehensive observations, during actual working of the 
well for a few comsecutive seasons in order to fully determine on scientific 
lines the water output of the well in diffei’ent seasons. 

The Committee attempted to make whate-\/er observations ■were 
possible within the short period at its ^-iisposal and under the working 
conditions obtaining on the well during this period. One of the handicaps 
from wnich' the Committee suffered was that the well remained more or less 
completely closed for irrigation during the month of August and even later, 
it was used for irrigation sparingly. It was only since the last week of 
November that a comparatively sustained spell of working for irrigation had 
obtained on the well. 

The Committee arranged to make one oboervation during the 
last wddk of August for the water output of the well during the monsoon 
season. For the purpose of this observation, the Committee wanted to depress 
the water level to about the actual working range, but could do no better 
than to depress the water level only bj' afew feet. Depressing of the water 
le'vel further would have required shifting down of the pump—set and also 
created other difficulties. The lifting of the pump was risky in this 
seqson when there was seepage from the sides of the well and these were 
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wet and slippeiy. The Chairman of the Villaf^e Development Council 
was not willing to take the risk of tiw*- shifting clown the pump. Moreover, 
there was no place for disposal of the pumped out water as there vPs no 
demand for iriagauion and all fields saturatud. The Committee's 

observations had, thus, limited scope and there were some further diffi- 
cultis’s about its interpreation as the . position of static water level 
at the time of observation could not be precisely aetermined. Allowing 
the water in the well to recoupe rate till it reached a steady level, 
could not he possible as the well had to be run soon after for irrigation 
of cauliflowcar. The static water level was reported to be at an elevation 
85 (reck-ning the grounl-surface as lOO), during the excavation of well in 
June, 1959 . As the static v^iter level fluctuates from season to season 
and from year to ysar, it vpuld’ not be correct to assume ''or it the 
same elevation during present observations, unless some more confiroiatorj'' 
data ivas available. 

Observations were consequently made on the surrounding 
wells and these indicated that the static ’.'rater level varied .from 
elevation 86 to 87 on the' sicte of the Sultan pur -village and between 82 
to 83 tovrards the lake - side. The inference that could be drawn from these 
observations was that the static water loV'-.l on the well in question 
would be somewhere between elevation 82 and 87* If on the basis of 
this inference and'the observations made in June, 1959 ^ it, is assumed 
that the static water level luring the present observations was at an 
elevation. 85, the Committee's obserVaticons ;l:co;.- t'.o yield of the well 
in the monsoor. season at 2,400 gallons per hour with a drawn—do'wn head 
of about 10 ft. 

The Committee consiciered in addition to i'ts own-observations, 
the results of 3 sets of observations carried out by Delhi Administration 
during the cons-bruction of the well. The results of tlfec observations 
togdher with those of the Conupittee are as 'under!— 

Date of observation 0 Yield in gallons 0 Water le-vel of the veil d'oring 

I per hour 0 observations (reckoning ground- 

0 0 l^vel at datum elevation 100 ) 

Delhi Administration's observationg_ 

11th & l2th Jan. I960 

(i. c, CO Id we ath er) 


1900 


Water level rose f^om elevation 
52 ,5 to 68 ... 
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6 t?h Aprils i 960 


(i.e. early summer) 

6000 

Round 

about elevation 50 , 

2nd July, i 960 
(i.e. h:;t weather) 

1400 

Round 

about elevation 68,5 

Committee's observation; 




29 th August, i 960 
(i.e. rainy season) 

2400 

At elevation 75.20, 


The time aiid the seasons and also the levels of the we]] 

to viiich the above observations pertain have been indicated against these 

observations. As regards the static water level during these observationa, 

lowever, an assumption has to be made in each case. 

^i^th a view to collecting more observational data on water 

output under working conditions of the well, the CoramittBe attempted to 

naintain for a fortnight (between 29 th November, I 96 O, and 14th Deeeniber, I 96 O) 

3. Complete record of (a)' number of hour run by the pump from day to day for 

irrigation; (b) discharge of the pump; and (c) water level fluctuations from day 
t*h.s 

to day in well as irrigation progresses. An extract of these observations 
is given below: 

(i) Water level at the commencement of the observation 

( 8,30 a.m. on 29 . 11 ,60);(Reckoning ground level at 100) 74.39 

(ii) Water level at close of the observations (8-30 a.m. 

... 66.48 
... 7.91 

90 

36 l26. hours 

16,22,000 
gallons or 
72 acre inches. 

2,20,000 

i4,c2,oon 

8 - 2/5 hours. 

1,08,000 gallons 
or 4.8 per acre inches 

12,000 gallons 

3,900 gallons 

* 

The above observations reveal that while the pump had been lifting 


on 14 . 12 . 1960 ) ... ... ... 

(iii) Total drop in water level in 15 days: ... 

(iv) Total number of hours run by the pump: 

(a) actually observed by the staff: ... 

(b) reported by pump-driver; ... ... 

(v) Total volume of water pumped out... ... 

(vi) Total volume of water contributed by storage 

on the veil: ... .... ... 

(vli) Net volume reoouperated in the well: ... 

(viii) Average number of hours run per day by the pump 
(ix) Average quantity of water pumpd out per day ... 

(x) Average discharge of the pump per hour ... 

(xi) Average yield of the veil per hour (item vii 

divided by 24 x 15) ... .. . 
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water on an average rate of a little less than 5 acre inches per day, water 
level in the p'omp had steadily been receding daily and in 15 days had gone 
down by 7.91 ft* At the close of the observations, the maxjjmum draw down 
attained poa.iping was of the order of 2i ft, (reckoning static water 

level at elevation 85 ) and the water level had still been receding virile 
pimping at an average rate of about 1,08,000 gallons per day (24 hours). 

It may be Lnferred from these observations that the total yield in 24 
hours of the well, vhen attaining the maximum draw-down of 21 ft. during 
pumping, is less than 1,08,000 gallons, which is the total quantity pumped 
out during the corresponding period of 24 hours. It means that the yield 
in the well at a draw-down of this order is less than 4,500 gallons 
per hour. On this basis, the maximum yield that may be obtained at a 
maximum araw-down of the order of 30 ft. to 35 ft. could perhaps be 
set at,6,0C;; gallons p^rr hour. However, to utilise a yield of this 
order, the engine arid the pump will have to be lowered to the 3 i’d staging 
and its sustainsd running will have to be assured for at least 12 hours 
and even more per day. This had not so far been possible till the end 
of Committee 's observations, 

0*. d.w basis of observations so f-i' made, the Committee 
feels thau the effective water output of tho (well, accounting for the 
yieM as well as storage provided by it, may be taken as in the range 
of 4 to 0 aci’e inch per day (24 hours) for the rabi reason. It means 
that the sustained quantity of water that may be extracted from the 
well, every 24 hours, during, the rabi season, is in the range of 4 to 6 
acre-inches, irrespective of whether it is obtained by working the high 
capacity- pump or two pumps for a few hours only, or a low capacity pump 
for a much longer period. ,Ch an average, the water output may be taken 
as about' 5 acre inch per day for this season. For getting more precise 
value of the watei- output for the rabi as well as early and late Wiarif 
seasons, t'ne Committee is of the view that continued set of observations 
should be taken for a few consecutive seasons covering the actual working 
of the well during the entire period in each season. 

Irrigation capability, of the well : 

Tli*. .oini irrigated on this well as also on other wells in the 
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vicinity was discussed vdth the Revenue Officer and staff ^f the Delhi 
Administration. It was indicated that the well irrigated about 28 
acres during rabi 1959-60, It is also gathered that the well irrigated 
about 27 acres during kharif-> including Zaid Wiarif crjps like t^matws, 
chillies, brinjals and early cauliflower etc. It is al»» revealed 
that the area brought under irrigation is net entirely new as srrae area 
under the comimnd waf leceiving irrigation water frf^m an adjoining 
masonry well, whose rabi irrigation has consequently dropped from about 
14 acres to 4 acres, during rabi 1959-60* 

The irrigation performance of an irrigation sourte, thou^ 
primarily a function of the water output, also depends considerably gn 
external factors, such as (a) cropping pattern adopted; (b)land ]|r9paratitn 
and nBthods and practices employed for field application of waterJ (c) 
systems and practices adopted for distribution ff water; (d) use of 
fertilizers and other improved agricultural practices an d techniques; 

(e) amount and distribution of rainfall? and (f) soil and other climatic 
conditions. These factors influence the area irrigated in three ways; 

(i) by making comparatively more or less intensive use of the source 
around the year; (: i) by affecting the water losses in the distribution 
system and in the field; and (iii) by affecting consumptive requirements 
of crops. 

To some exuent the above factors may te influenced by the nature 
of the irrigation source in as much as a larger irrigation source commanding 
a larger area may provide somewhat better scope for effecting improved 
irrigation and agricultural practices. However, the enterprising nature of 
the fanners and the assistance and education provided by Extension and other 
similar organisation or services play a major roli in contributing towards 
the above factors. 

As these factors n^y thus vary widely from place to place and 
year to year and are not amenable to precise asses smaat, the irrigation 
potential or capability of ,irrigation works is usually forecast, taking 
into account the water potential of the source and on the basis of certain 
accepted average norms and practices as deduced from earlier irrigation 
expeilence in simf.ls r ^"n canals in Uttar Pradesh, the irrigqtioiT^, 
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potential is worked out on the basis of : (a) the average depth per 
watering; and (b) the maximum jteilod dxiring viiich one watering must be 
given to the principal crop or crops to be irrigated during the fasal . 
The average depths per watering at the outlet head are taken as; 


Rab i ... 

... 5i" 

Sugarcane., 

... 6|" 

Ric e ... 

... 7^" 


The maximum period during vAiich one watering must be given 
in rabi or sugarcane is usually found to vary between 6 weeks to 8 weeks, 
for the conditions obtaining in Uttar Pradesh. The maximum period 

of rice is taken as 2^ weeks. 

In a note on th e economics of tubewells worked out by the 
Planning Commission in 1954^ it is indicated that the average irrigation done 

by a tubewell in Western Uttar Pradesh may be taken as under:- 


Rabi .,. 

... 240 

Sugarcane ... ' 

... 120 

Other Kharif,, 

... 60 


Total 420 


The same note further mentions that the same pattern vculd be 
applicable to txtewells in the Punjab, 'fhe discharge of tubewells 
considered in this note is of the order of 33,000 g.allons per hour for 
sustained, round the clock, working during the period of keen demand. 

In the context of Sultanpur area, it was suggested to the 

Committee that the irrigation requirements might be worked out on the 
basis of two alternative cropping patterns as under: 

(i) Wheat - legumes or other fodder crops - early cauliflower, 
(ii) Wheat - legume fodder - maize. 

It was further suggested to the Committee on the basis of earlier 
experience, for similar conditions as obtaining in Sultanpur area that the 
following irrigation requirements _r 0 ny;ore£l for different crops: 

(a) For early Idiarif from April to June: 

2" irrigation every tenth day, 

(b) Late kharif (early cauliflower etc.) July to October, 

Total irrigation 12" excluding rain with the maKimum 

dry period of l2 days between tvr. consecutive irrigations. 

p. 20,.,, 




- 20 - 


(c) Rabi Irrigation requirement: 3”- every month. 

On the basis of these considerations^ it is worked out that if 

the water output of an irrigation source is one acre inch per day during an 

the seasons, it should be able to irrigate as Under; 

(i) Rabi (Wheat) 10 acres 

(ii) Early liiarif 5 acres 

(iii) Later Idiarif 6 acres. 

It VDuld, thus, follow that if the average water output of the 

well is taken as 5 acre-inches per day during the rabi period, as is indicated 
by the observations carried out on the Sultanpur well, hitherto, its 

irrigation potential for the rabi season nay be taken as 50 acres. The Committee 
has as yet no reliable data or observations under working condition, for the 
water output of the well driring other seasons, but the Committee feels that 
that as a rough approximation on the basis of whatever infownation, so far 
gathered, the total irrigation potential of the well may be taken as of the 
order of 100 acres. 

C_omparative economics of the well in relation to other feasible schemes v 
for Sultanpur area ; 

According to the normal practice, economics of all irrigation 
schemes is assessed on the basis of the cost and direct benefit considerations. 
The tvD important factors to be considered from this point of view are: 

(a) capital costj and (b) irrigation capability of the scheme. 

It had been suggested to the Corrmittee that the economics of 
the scheme nay be assessed on the basis of agricultural production. Althou^ 
the Committee realises that the real benefit that accrues from an irrigation 
scheme and its ultimate objective is agricultural production, it feels that 
agricultural production on the area commanded by the well is not likely to be 
correct guide of the nieii.ts of the scheme because of numerous other factors 
involved like; use of improved irrigation practices, agricultural techniques, 
fertilizers, manures, seeds; enterprising nature of the formers; and assistance 
and education provided by extension and other similar oiTganisations or 
services. In fact, vdren well planned and controlled use is made of these 
items influencing agricultural production, along with that of water 
provided by the irrigation source, the benefits from individual items do 
not merely add up but multiply. The enhanced resultant production in such 
a case reflects the merits of a co-ordinated ("Package") Programme in 
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Agriculture, and it will not be proper to attribute the extra benefit on 
account of this integrated programme to any one of the individual items. 

The Committee does not favour the view that the entire increase in 
agricultural production may be attributed to the well or to the 
irrigation water from it. 

In the opinion of the Committee, the other technically feasible 

schemes for the area that nay be considered for comparison are (a) open 

masonry wells with pervious lining, (b) open masonry wells with Inpervious 
and bottom 

lining bored to augment the supplies; and (c) tubewells. 

There are already quite a few wells of the type (a) and (b) 
in the vicinity of the experimental well. It is gathered that the cost 
of these wells usually varies between Rs. 3jCD0/- to Rs. 5^C00/- though, 
in some cases, it is reported to have been even much higher. 

Discharge observations vere made on a few wells fitted with 
persian vlieels and operated by bullocks. These observations indicate 
the water output on these wells to be of the order of about 0,35 to 0,5 
acre inches per day. On this basis and in accordance with irrigation 
requirement described earlier, the irrigation capability of these wells 
should be about 7 to 10 acres. 

The Committee examined the Irri^^tion performance of 
a few wells of this type on the basis of Patwari’s record. Excluding 
recent constructions, the wells of this type irrigate about 3 e^cres of 
rabi and 2 acres of Kharif. The lower order of actual irrigation 
performande on these wells may be due to such reasons as : (a) Irrigation 
is limited by the cultivators holdings \hiich may be very small; (b) It 
my not be possible for bullock power to carry out sustained running of the 
wells as the bullocks may require rest after a few days' working and 
(c) Irrigation and other agricultural practices adopted may be of 
inferior order and (d) No extension efforts of the order provided on 
Sultanpur Katcha \'i9.1 have been made available. 

There are also some wells in the vicinity of the experimental 
well, vhich are operated by camels and also few others vhich are fitted 
with diesel engine pump-sets. Observations made on one of the wells of 
the former type (belonging to Shii Indraj) indicated that the peraan 
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wheel operated by camels was able to give a discharge of about 3,000 
gallons per hour. If such a well was operated for 8 hours a day, effective 
output should be one acre-inch per day. Observations were also made on 
2 wells fitted with diesel engine pump-sets,^ Che well belonging to Shri Ram 
Phal (given on lease to Shri Chandu Lai) the discharge of the pump was 
of the order of 4,(X)0 gallons per hour and the pump-set was operated 
continuously for 10 hours a day. Water level during tdaa: pumping went 
down from 14 ft below the ground level to 28 ft. below the ground level, 
but the next morning, water level again recoupe rated fully. On the other 
well owned by Shri Bhole, the discharge of the pump was of the order of 
4,500 gallons per hour. However, one hour’s running of the pump depressed 
the water level from 28 ft, below the gromd-^-evel to 44 ft» below the 
ground-level and the pumping had to be suspended for a period of about 
3 hours to allow it to recoupe rate fully. This well was being run for 
a total of 3 hours during a day. 

As regards possibilities of tubewells, it was brought to 
the notice of the Committee that a few years back a tubewell was tried in 
Chhattarpur village, but was not found to be successful. The Committee 
feels that since the trial of this tubewell, there has been considerable 
improvement in the construction technique, equipment and design of tubewells. 
With the availability of reverse circulation rotary rigs, it is now possible 
to construct tubewells, of much larger diameter, which can draw comparable 
supplies with depressions of smaller order. In view of these developments, 
it is quite likely that tubewells may now turn out to be success^l in this 
area, if an attempt is made to drill large—sized ( 27 ") bores by means of 
reverse circulation rotary rigs and to equip these bores with slotted tubes 
with gravel-pack filters, Tubewells of this type have been successfully 
constructed in Uttar Pradesh and Punjab during recent years, in tracts 
which were formerly considered unsuitable for tubewells. 

Exploratory Tubewells Organisation of the Government of India 
had drilled a pilot hole during 1959 in Chhattarpur basin. On the basis of 
this pilot bore a discharge availability of about 10,000 to 12,000 gallons 
per hour is indicated in Chattarpur basin. As a result of similar pilot 
cores carried out in other areas of Delhi Territory, Government of India have 
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already prepared a scheme for the ccnstruction of 25 tubewells in Delhi 

Territory. The proposal includes construction of 5 tubewells in the 

area under consideration. It was intended to entrust, the tubewells completed 

under the scheme to co-operative societies for their maintenance and 

« 

operation, and to treat the construction cost of the tubewells as loan 

to the societies. The implementation of the scheme has been pending for 
want of organisation of such societiest 

The cost of the tube well under the scheme is likely to 
range between Rs. 30,000/- to Rs. 40,000/-, With the sustained 

discharge availability of 10,000 to 12,000 gallons per hour for a tubewell'^ 
in the area under consideration, it n/iy be expected to have an irrigation 

capability of about 200 acres. 

From consideration of cost benefit ratio, it wDuld thus, 

appear, that a scheme of tubewells may be nearly 3 times more economical 

thah the other schemes. The scheme of large-sized kutcha irrigation 

wells and that of large number of or'Jinary masonry wells, are likely 

to have more or less a comparable case, although observations made 

on some open wells fitted with diesel engine indicate a more favourable 

cost benefit ratio. 

Apart from cost and direct benefit considerations, there 
are also other factors like: type of external power used for lifting 
water; cost of water lifting; convenience of operation; release of 
cultivators' bullock power as a consequento of the scheme for more 
intensive use oA improved agricultural and irrigation practices; 

Comparative adaptability of the scheme to the more convenient use 
of fertilizers and other improved agricultural techrapue^ nature of the 
scheme in regard to employment potential; nature of arrangements for 
maintenance and operation to which the scheme may be amenable; and 
the socio-economic impact of the scheme on the village community in 
general; etc. etc., which have a bearing on assessing the indirect 
effects and benefits of the scheme. It is difficult to make a precise 
assessment of these benefits, because most of these depend upon the 
intensity and efficiency of extension efforts made among the farmers 
and their response and ability in getting together the resources needed to 

bring about the most profitable utilisation of these resources, including 
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irrigation. Yet, however, the consideration of these benefits cannot 
entirely be ignored in an assessment of comparative economics. It is 
possible that in scarcity areas, vMch suffer fn^m deficiency of water 
resulting in low level of crop production, a larger irrigation source 

commanding a larger area may be more likely to inspire the courage and 
confidence in a large number of cultivators. From its very appearance, 

such a source may appeal to cultivators as a bigger resource than an 
equivalent of nunber of ordinary surface wells and may, thus, under 
properly organised drive of extension measures, be expected to lead and 
activate the farmers, as a group, to invest noney in development of 
resources, whereas, they might be shy to do so, if the source comprised 
a number of small wells depending on individual enterprise. 

Moreover, a schane with larger water output and larger commanded 

area is al so likely to offer better scope for efficient utilisation of other 
tools of agricultural production, like: improved seeds, fertilizers, improved 

implements and better techniques and methods of field preparation and 
agricultural operations. 

From these considerations, the scheme of large-sized kutcha 
well may be considered to have more merit than the scheme of ordinary small 
masonry wells, although the merit of the large-sized kutcha irrigation well 
in regard to operational convenience at high depressions and structural 
stability is yet to be established. Tubewells, however, have a definite 

advantage over large-sized kutcha well for >hile they combine all the benefits 
of a large-size source, they have the additional advantages of; (a) Convenience 
of operation even with larger depression; (b) much less requiremoit of land 
and (c) greater structural stability. 

It may, thus, be concluded that tubewells, if they can 
successfully be constructed in that area, will comprise the most economical 
and desireable scheme from all considerations. In Committee's opinion the 
scheme of tubewells already prepared, should be given priority in the 
development of area. It is gathered that implementation of this scheme 
has been pending as it is not being possible to organise cooperative of 
beneficiaries for maintenance and operation of the completed tubewells. 

The Committee recommends that a pilot production tiibewell may be got 
constructed in the area at Goveroraent expense, throu^ the Central 
Exploratory Tubewell Organisation as early as possible, 
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If, however, after proper trials, tiibewell irrigation is 
found unsuccessful, and stability of the Kutcha well of the type in question, 
is establidied after a few jearsof actual operation,the farmers in the 
area may be prepared to invest on the kutoha well even though the tost of 
construction and irrigation may be much higher than irrigation resotirces 
of equal size in more favourable areas. 

Claims, views and opinion'a about different aspects of the scheme. 

The original note and the supplementary notes (Appendices 
I, II and III) submitted by'the sponsors of the scheme made certain 
claims about the cost, performance and a few other aspects of the scheme. 

The scheme was examined by the Planning Caiimission and the State Governments 
who offered their comments (Appendices IV & V) on various aspects. The 
results of two test observations made in West Bengal were examined by the 
previous Technical Committee who reached at certain conclusions in their 
report (Appendix VI), Tw© Members of the present Committee have also 
submitted notes (Appendices VII and VIIl) giving their, views on some aspects 
of this scheme from the agriculture point of view. 

All those views and opinions expressed in favour and 
against of the scheme iminly cover aspects, that are discussed serially 
in the following piaragraphs. The views of this Committee, who examined 
these aspects in detail are also given, 

(i) Construction costt In the initial note on^cheme, the total 
construction cost, including that of the pump-set was stated to be 
Rs. 15,C0C/- to Rs, 16 , 000 /-. The supplementary note indicated the 
■cost as Rs. 25 , 000 /-, The Planning Coirtnission, in their comments on 
the scheme, censidered this amount to be on the low side. Government 
of Andhra Pre.desh estimated uhc cost as Rs. 53,000/-, and Bombay 
Government as high as Rs, 75^000/—, Governments of Uttar Pradesh and 
Kerala considered the estimates as very much on the lower side, 

Ch the basis of Sul tan pur experience, the cost of the well 
is not likely to be less than Rs, ,60,C00/- when cost of pump-house is 
excluded and sub-soil strata and water table conditions are favourable 
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to construction. Cost is likely to exceed considerably in arcns with: (a) 
good ;vater bearing strata; (b) low depths of water table; and (c) rooky 
sub-strn.turn below the top soil, 

(ii) Discharge of the well : The original contention was that the \^ell 

of the proposed design would yield the discharge of 1 to 2 cusecs, i.e, 
about 22,500 gallons per hour to 45,000 gallons per hour. The Planning 
Commission considered this expectation to be prima facie . on the high side. 

Most of the States wre doubtful if sub-soil water supply to this extent would be 
available. Andhra Pradesh estinated a discharge of only 5,000 gallons per 
hour from such wells. Tost observations carried out on 2 completed wells in 
District Bankura, West Bengal irjdicated recoupemtion to be less th'Sn 
400 gallons per hour for a draw-down of 10 ft, to 20 ft. 

A Technical Committee, which examined the test observations 
of West Bengal came to the conclusion that veils of the type envisa^d under 
the scheme nay not be expected to give a discharge of more than 1,500 to 
2,000 gallons per hour. That Coiiinittee, however, had not taken into account 
the effect of deep borings provided in the bottom of the well as the scheme 
of Shil Iyengar, vhich was examined by that Committee, had never contemplated 
use of such boxings. 

On the basis of Sultanpur observations, the yield of the 
vffill is likely to be in the itinge of 2,000 gallons to 6,0CC gallons per 
hour varying according to the draw-down heads and seasons. Taking into 
account the storage of the well, the effective water output of the Sultanpur 
well may be reckoned as A-acre-inches to 6 acre-inches per day. It has not 
been possible to observe as to how much discharge is pixivided by the deep 
borings and how much by the rest of the percolation area, 

(iii) Structural stability: The planning Commission expressed doubts 

as to the stability of such large-sized wells, which were, in their opinion, 
likely to give way or collapse in course of time. States of Assam and Kerala 
also expressed similar doubts. The Technical Committee, who had examined the 
scheme earlier stated in their report "there are chances that in due course 
that sont; silting nay take place in the bottom of the well with the result 
that the re coupe ration in the well nay further reduce". 
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This Committee feels that it is not possible to vouch 
for the stability of the well unless its behaviour is watched for a few 
seasons under the actual working-conditions, 

(iv) Availability of land, free of cost ; 

The Planning Commission and some of the State Governments 
Considered it doubtful if about 1^ acres of land required for construction 
of the well would be available^ free of cost, in e-veiy case. E-ven in 
the case of Sultanpur experimental well, the land utilised for the 
Construction of the well was not donated free by the beneficiaries bub 
vgas part of Ihe "Village Shamlat" land. Favourably situated fehamlat' land 
for conmanding an irrigated area of the order of 100 acres may not always 
be available and the Committee is doubtful if land for these wells can 
always be obtained free of cost. 

(v) Scope and utility ; 

All the State Governments have expressed the -view that the 
scheme is either not at.all suited to the conditions obtaining in their 
States, or the scope is very limi-ted on account of one or more of the 
following reasons; 

(a) Sub-soil water availability is poor, 

(b) Sub-aoil water table is very low, 

(c) Sub-strata consist of rock, 

(d) Tubewells are more feasible schemes for alluvial 

regions vhere water availability is good. 

(e) Filter points are very economical in coastal areas 

vhere v^ter is available at shallow depths. 

(f) Lift irrigation from rivers and streams is more economical 

and feasible. 

The Committee agrees with these views. 

(vi) High charges for irrigation water supply ;. 

The Planning Commission have ejqjr^ssed the -view that cost oi 
irrigation under the scheme wjUld be much hi^^er than from flow irrigation 
and as past experience has shown, cultiva-tors may be aderse to pay such 
high cost. State of Rajasthan have also expressed similar views. 

According to the Committee* s analysis, the Irrigation 
charges work out to about,Rs. lOO/- per crop acre for working the 
scheme on no loss no profit basis. In view of past experience on 
tubewells and other lift irrigation schemes, it i s indeed doubtful, if 
cultivators would be agreeable, to pay such, high rates. 

P* •••* 
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(vll) Chain re-actloni 

It has been contended that the scheme would set up a 
chain re-action by yielding an- annual return of Rg, 42,000/- against 
the initial cost of the scheme of Rs. 25 , 000 /- and recurring cost of Rs. 
8000/-, and by utilising this return for further investment on an in- 
<rj?eaging scale. Planning Commission held the -view that " pidma facie 
it is considered that it would be a great aphievemoit if the actual 

cost of service could be reco-vered from the cultivators. It i s most 
unlikely that any surplus re-venue would-result for re-investment so as 
to make a chain reaction". 

It appears from the perusal of supplementary note on the 
scheme dated 2nd June, 1956 (Appendix II) that the annual return of 
Rs. 42 , 000 /- had been worked out on the basis that irrigation capability 
of the scheme would be 420 acres. The irrigation capability of the 
Sult.anpur well, however, is assessed to be about lf*0, acres. The cost 
of the W 3 ll is also in the neighbourhood of Rs. 60 ,^OO/- and not Rs, 
25 , 000 /- 'i The recurring cost of operation, excluding interest charges 
is of the order of Rs. 9,000/-. 

In view of the above facts, the Committee feels that 
when the beneficiaries associated with this scheiie, are called upon to 
pay back the loan assistance initially sanctioned by the G-ovemment to 
meet the construction cost of the well, it will be -very difficult for them 
e-ven to pay the irrigation charges for running and operation of the scheme. 
The Committee do not, therefore, see any prospects of the "Chain reaction" 
being set up, 

(■viii) Indirect ad-yantages of the scheme; 

It has been suggested that as the scheme of large-sized 
kutcha irrigation well caters for high^J' order of supplies, it will have 
indirect advantages as mentioned under, in comparison with the scheme 
of ordinary masonry wells: 

(a) Providing increased opportunities for constructive 
co-operation on an intensive scale in regard to 
various agdcultural activities, marketing, etc., 
resulting in mutual sharing of benefits. 


(b) Inspiring courage and confidence and encouraging 
activity of cultiva-t";rs, as a group. 
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(c) Greater adaptability to introducing of di verse 
and intensive cropping pattern and use of improved 
agricultural practices and implements, 

(d) Saving in lifting costs due to larger order of supplies. 

(e) Heleasc of drau^t animals for other agricultural 
operations. 

(f) Saving of water losses in distribution. 

The Committee agrees with this view^ but geels that 
these advantages will equally apply to a scheme of tubewells or lift 
irrigation from rivers and streams. The merit of kutcha well is, 
therefore, not hi^^er than these schemes vherever they are feasible. 
Another indirect advantage that has been suggested is 
that the scheme will creat«dLncreased potential for employment during 
construction. In the Committee’s opinion this advantage is considerably 

off-set by the fact that the earth work involved in construction 
of the large-sized well is of difficult nature. More{3l;r, even the 

scheme of small wells, depenriLng entirely on the local talent will also 
provide potential for employment. 

Overall scone and utility of the scheme ; 

The Conmittee feels that although the scheme of large- 
sized kutcha irrigation wells.may be regarded to have some indirect 
eccn.omlc merit as compared to the scheme of small wells, the over-all 

scope and utility of this scheme is very limited because of the various 
factors and consideration, which are discussed as under; 

(a) Geologic.al and sub-soil water table considerations ; 

The scheme envisages construction of wells as deep as 
50 ft. to 60 ft. Construction of wells to this depth would be extremely 
difficult in the alluvial areas \4iere gro\md-water flow is good. 
Moreover, tubewells are generally feasible in such areas and the 
scheme of large-wells cannot be expected to comp ete with that of 
tubewells, in areas where latter are feasible. These considerations 
would, thus, rule out the possibility of the scheme in bulk of areas 
in Punjab, Uttar Pradesh, Bihar and quite many areas even, in Assam 
West Bengal, Andhra Pradesh, Madras, Gujarat, Madhya Pradesh and 
Rajasthan. 
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Thescheme is also not feasible for areas vd.th deep sub¬ 
soil water-table. Increased cost of excavation in such ai^as will make 
the scheme inordinately expensive. Qxiite a large number of areas, 
particularly in Rajasth.on, ani also in Pmjab, Uttar PraAesh and many other 
States would, thus, be excluded from the purview of scope for this 
type of scheme. 

There is little chance of the scheme being successful in 
Deccan trap and other areas, which are undoj>-laid with rocky sub¬ 
stratum within a few feet depth. This consideration would severely 
restrict the scope of the scheme in the State of Mysore, Madhya Pioadesh, 

Andhra Pradesh, Saurashtra, North Bihar and in many areas of other States, 

The scheme has also bleak prospects in latrite and clayey 
soils, vAiich have very poor ground-water availability. The riiscouraging response 
that the scheme has received in West Bengal supports .this fact. Large 
m^ areas in the country would be ruled out fiaom the scope of the scheme 
on this account. 

The views expressed by the various State Governments on the 
feasibility of the scheme with due regard to their local geologiCral and 
sub-«oil water conditions support these conclusions. 

It would, thus, appear that the scope of this scheme, on these 
considerations, is limited Lo some isolated pockets of areas in the country, 
which may have conditions different from any of these mentioned above. Even 
in such limited areas, the economic feasibility or advisability for undertaking 
this scheme would only occur vhen all attempts, on sound engineering lines, 
to instal tubewells have failed. Even tube wells of smaller sizes or open- 
cum-tubewels of the Travity type, if successful, in such areas would be more 
economical k than, and therefore be given priority over, the scheme under 


consideration. 


(b) Hlch cost of and difficult construction and operation of the well . 
The cost of construction as well as operation of a kutcha 


well of the type under consideration is very high. Construction also involves 
difficult item of under-water excavation and dewatering. Operation is al so 


difficult and cumbersome as it needs repeated shifting up and down of both 
the engine and the pump along steep, wet and slippery sides of thu well. 
Running of the engine -and pump will always need more attention of an 
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experienced meohanic-cunv-operator, than may noiroally be 
adeqiaate for a stationary punqp-set. 

The Committee feels that though the well of the 
proposed design being a larger irrigation source may have some 
appeal for the cultivators in the scarcity areas deprived of 
benefits of canals and tubewell irrigation, yet it is not 
likely to be popular, in view of the reasons stated above. Its 
running on self-financing basis will not be possible unless 
great extension effort is put in t'** ■. intioduce intensive cropping 
pattern and produce cash crops ♦f vegetables at economic 
costs by making best use of improved seeds, fertilizers and 
other better techniques of agriculture and irrigation. In 
the Committee's •pinion, the scheme is likely to have little 
scope in areas located away from the cities vheio there may be 
no ready and favourable market for cash crops of vegetables. 

(c) Satisfactory arrangement f*r execution and 
o pe rat:i on of the scheme; 

Construction and operation of wells of the sizes and 
dimensions envisaged, by private individuals, is out of question, 
fin the other hand, experience on State tubewells and other 
State lift irrigation schemes indicates that the execution 
and the running of this scheme as a State enterprise rray be 
highly unremunerative. The Cftnmittee feels, on the basis of 
past experience, that it would not be possibie for the Government 
to impose an irrigation tariff that may be adequate to defray 
the cost of operation and maintenance of this scheme and 
interest charges on the capital investment. 

Thus, the only agency that n&y be consiefered for 
entrusting the execution, neinter^nce and operation of this 

typo of .... 
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scheme is the c-j-op<;rativo of beneficiaries. The Committee gathered that 
no co-operative of beneficiaries had been coming fomvard tc take up the 
scheme of tubewells, thatj as mentioned earlier, had been prepared for 
ancas in Delhi includiiig Hchrauli area i‘n questi-.n. This oclivi.re had been 
prepared on the basis that it would be run by the co-''.perative of 
beneficiaries and that the cost of construction of the tubcwell w-'uld 
be treated as loan against the beneficiaries. 

The Committee, however, recognizes that the organisation of 
co-operatives in the field of minor irrigation would be- desirable and 
appreciates the attemptu that are being made to encourage such co-operatives 
for the maintenance of old irrigation vo*rks like tanks, kuhls and small 
channels, etc., that orifdnaily belonged ijo Zamindars or Jafdrdars and 
also for distribution of supplies on existing irrigation works. In the 
Committee's opinion, vhenever the cultivators form co-operatives and are 

willing to undertake oonstruction and the responsibility for operation 
of the large-sized wells in question after due consideration of its merits 
and demerits, they noy be encouraged by Government through financial 
assistance, technical guidance and extension service. 
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Note of Dissent to Report of the Technical Committee on Large 
size kutcha Irrigation Wells. 


Reason for Note of Dlssent; 


1, The redrafted report has -been submitted without calling 
a Committee meeting to consider it first. This has necessitated 
my present note of Dissent to the report. 


Agreement with Dr. A.K.Datt*.s note of Dissent . 

2. Dr. A.K.Dutt, Soils and Fertilizers Specialist, Department 

of Agriculture, Government of India, has also submitted on 
8.3.1961, his Note of Dissent to the report. His intimate 
association with extension work at Sultanpur is of special 
significance. It has enabled close observation of facts 
pertinent to a scientific and objective assessment of the 
scheme. I am in agreement with the views expressed by him 
in his notefDissont, and endorse them. 


Qperatitfrt part of the report ;; 


3. Dr. Dutt’s note of Dissent should serve to remove 
numerous doubts and misconceptions expressed by experts from 
time to time, and even in the report, about cost and performance 
of large kutcha wells. The Sultanpur well was undertaken as an 
experiment designed to find out the validity or otherwise of 
various opinions advanced in favour of and against the scheme. 
Results are partly sot out in the report, and in view of earlier 
expressed views against the scheme by some members of the 
present Committee it is indeed noteworthy that facts are such 

as to have compelled a change over on their part. 

4. The report has kept in view opinions on the scheme by the 
planning Commission and the States. The operative part is 
contained In the final sentence of the report which recommends 
that construction and oper ition of large kutcha wells by 
cultivators cooperatively should be encouraged by Government 
through financial assistance, technical guidance and extension 
■service. 


5, The Committee had as raembors Technical Experts from 

Ministries of Irrigation 4 Power, Community Development nnd 
Cooperation and Food ^ Agriculture. _ Their Jo^-^t recommendation 
of Government encouragement and assistance for the scherao of 
large kutcha wells shows that its technical and financia 
soundness can now be considered as conclusively ostablishod. 


3cope for application in the countr_y.: 


6. Large kutcha wells can be constructed in any part of the 

country where small wells function. Small wells are found 
extensively in every State, The scope for largo wells is, 
the?efo?e very widL They have excellent prospacts of success 
in alluvial and lateritlc areas,- and will do much better than 
groups of small wells costing together in equivalent sura. They 
^ cih In all areas where irrigation from small wells 

Is in in scopo^or largo tateha woll5 

is as wide as the country itself. 

V ThP rflport seeks to restrict severely the application 

hawlfllfd' °Thiri-s an^aolrnowledgoaent of 
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the fact that large loitcha wells succeed even where tubewells 
fail, as it reveals the Illogicality of recommending priority 
to a course of action which may fail before undertaking one 
which will succee^. It is also contrary to geological advice 
on ground water availability and exploitation through largo 
diameter wells of the open type* 

8, Dr. Butt’s note of dissent has closely analysed the 
economy and merits of large wells relative to small ones and 
tubewells. He has drawn attention to the fact that various 
types of irrigation works function in the same area, and that 
large kutcha wells can and should also usefully figure therein 
as one of the approved types. This approach is rational* 

Removal of misconceptions and misstatements of facts . 

9, The report contains several misconceptions and mls-j 
statements of facts. But they are pointless in the light of 
the unanimous recommendation of government encouragement and 
assistance to the scheme of large, wells. Dr. Dutt adequately 
disposes of most of them in his note of dissent. Such as 
remain may be dismissed aa inconsequential in the light of 
the final recommendation of the report. 

10, It is necessary to mention that during the present 
Rabi season 80 acres of vdieat, gram and vegetables have been 
irrigated from the Sultanpur well against only 50 acres 
estimated in the report as rabi irrigation potential. As per 
accounts kept by the group of farmers at Sultanpur irrigation 
charges are unlikely to exceed Rs.40/- per acre of wheat 
irrigation in the vrtiolo season, against Rs.ioo/- assumed‘in 
the report. The large kutcha well at ASola vlllago .1*^ 

Mehraull Block- commenced in February last is likely to be 
completed within April itself. Construction is likely to be 
over within 3 months, against the suggestion in the report 
that "normally not less than 3 agricultural seasons, that is, 
a period of one and a half years will be required", 

11, The untenable nature of various misstatements in the 
report should be apparent from the few instances discussed 
above, as well as from Dr. Dutt’s note of dissent. Most of 
them are negatived effectively by their inconsistency with 
the final recommendation in the report itself that large 
kutcha wells merits encouragement by Government finaoolally 
and otherwise.. 

12, Discussions in the report about financial prospects of 
large kutcha wells being executed by individuals or as a State 
enterprise are pointless in view of the fact that the scheme 
specifically advocated construction and operation on a group 
basis through loans, and not as an individual or State 
enterprise. 

13, The observation in the report that 'experience on State 
Tubewells and other State Lift Irrigation Schemes indicates 
that the execution and running of this scheme (of large kutcha 
wells) as a State enterprise may bo highly unremunerative* is 
Itself an indirect reminder of the financial imbalance 
experienced in several types of lift Irrigation Schemes run 

as State enterprises, including State Tubewells, The Drift 
Third Plan sums up the position of State Irrigation Projects 
generally (vido page 180) and writes that 'irrigation systems 
are at present working at a loss in almost all States'.Gravity 
irrigation systems seem to be experiencing financial loss 
same as State owned schemes of lift Irrigation. 
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14, The Draft Third Plan (pp,180-183) outlines a number i. f 
steps designed to improve net receipts from State Irrigati.-n 
Projects, Speeding up the utilisation of irrigation poten¬ 
tial created by projects, upward revision of water rates and 
introduction of compulsory water cess, and imposition and 
enforcement of recovery of betterment levy are stressed. The 
scheme of large Irrigation wells, financed through loans to 
groups of farmers, is free of these complex problems. 

Tubewe lls ; 

15, The report has made a number of observations about 
tubewe lls in the present context which call for some clafic; 
tion. 

16, It should be noted that the Irrigation Adviser,Minis L y 
of Food rSc Agriculture, submitted in 1958 the Delhi Scheme cf 
Cooperative Tubewells, This has proved stillborn, though the 
urgency for Irrigation was underlined. It was recommended 

by him for execution on a cooperative basis as he considered 
that State running would be unremunerative. Not a single 
tubewe 11 has been executed under thisjc scheme so far. '"This 
underlines the Important fact that a suitable executing 
agency and adaptability of a scheme of irrigation to convon.l rh 
execution and operation by such agency are factors detormirii'.- 
progress in implementation, 

17, Punjab abandoned in 1959 the further construction of 
St^te-owned tubewells included in its Second Plan. It does 
not seem to be in favour ,of even cooperative tubewells. Its 
Third Plan proposes to aid the construction of private tube- 
wells only and on an individual basis. Experience with 
cooperative tubewells in Uttar Pradesh is also said to be 
disappointing though tho»e owned by individuals may be worhin ■ 
well. Farmers apparently can afford the higher charges for 
i**igation water used or sold, as in other privately owned 
lift irrigation schemes, 

18, The note on the Economics of Tubewells by the Planning 

Commission underlines the imperative necessity of care in tiij 
selection of regions for tubewell projects. It further 
stresses thit where cheap power from large hydro or steam 
stciilonS u available state tubewell irrigation rates may 

hav-< Lo raised so high as to be impracticable*. large 
kutcha wells suffer from no such limitations of cheap power 
availability, or the special geological conditions necessar;;- 
for successful tubewell bores, 

19, Scope for l^ubewells is limited as much by considera¬ 
tions of the agencies best suited to execute and run them., 
as by geological factors and the availability of cheap 
electricity. 

20, A review of the location and working of tubewells in 
States would offer valuable information on their financial 
position and irrigation performance. Including cost of 
power transmission lines a tubewell ranged between 
Rs.60,000/- to Rs,80,000/- in various State schemes of the 
Second Plan. In Third Plan schemes of West Bengal they are 
estimated to cost Rs,80,000/- each, while in Gujarati State 
the estimate is Rs,1,20,000/-, Upoo 1957, annual avferage 
acreage irrigated by a Tubewell was below 50 acres in Bihar 
and Punjab and less than 120 acres in Uttar Pradesh. In 
Gujarat as per details given in its Third Plan, an average 
of not more than 100 crop acres a year is expected to be 
irrigated by a Tubewell within the Second Plan. It will be 
seen thit average Tubewell potential of 400 acres or so is 

far from adequately utilised. 

^ P.T.O. 



21, Sultanpur well has in Its very first year of 
completion irrigate^ about 100 acres already from July,I960, 
and is likely to irrigate about 50 acres more by. June,1961 

this region rainfall as well as groundwater condition? 
on the low side, and Tubewells here are said to be likelv 
give a yield about one third of the flow of 33,000 gallon? 
por hour obtained in more favourable zones in the country. 
Largo kutcha wells can bo trusted to have correspondingly 
increased flows in such areas too, and their irrigation 
potential would be much higher than at Sultanpur. 

22, In the lateritlc zone of West Bengal the Joint 
DirectorAgri. Engineering reported in November, 1956 to the 
Irrigation Adviser, Ministry of Food ^ Agriculture, that a 
team sent by the former found that, large kutcha wells in 
Bankura District wore having such heavy in flows that pumping 
made no impression on the water level in the wells. 
Dr.P.Mandal, M.P., Bankura, has reported on their continued 
usefulness even in their incomplete stage. Large kutcha 
wells therefore have excellent proppects of success in 
lateritic soils vAiich are described in the report as found 

in 'large many areas of the country’(vide P.30). 

Basis for execution of the schemej 


83. It is to be noted that the scheme of large kutchi 

wells is a loan-based one. Dr. Dutt has estimated the net 
annual agricultural return from the Sultanpur Well as capabl.; 
of being over a lakh of rupees, and even higher. Pre-irriga¬ 
tion returns were hardly ten thousand rupees por annum fren 
the same area. The resultant agricultural benefit which is 
both quick as well as highly remunerative guarantees 
satisfactory and full repayment of the loan, 

24. There is such wide scope and need for irrigation in 
all parts of the country th.at largo kutcha wells can usefully 
find place, in the irrigation schemes of every State on a part 
with other irrigation works. It is well known that Punjab 
occupies pride of place in Canal Irrigation which has been 
the mainstay of the economy and development of the State 

in it;:; Third Plan. It has considerably raised 
tua I'Yvovi. .-iiony fo}’ ' in-'r irrigation works, the bulk of 
exy-u.ixCure ^hereunaer being confined to takavi loans for 
sinking porcolation wells and private tubewells and purchase 
of pump sets. The reasons ^iven for this emphasis on woiks 
of this nature ain a region^well developed in canal irriga¬ 
tion are reproduced, below. They furnish a fuller picture 
of the value of small works even in the context of larger 
irrigation projects, 

25. Describing these smaller works, Punjab's Third 
Plan says that "main source of irrigation in the State is 

by means of canals. But Canal irrigation has got its limita¬ 
tions, There are certain areas where canal irrigation cannot 
bo proivided at all due to physical conditions, also canals 
cannot supply water to entire cultivable commanded area. 
Sometimes there are long canal closures and crops suffer 
from drought. There is thus need for supplementing canax 
Irrigation. ' 

26. It then continues, “other means of irrigation shobl’ 
therefore,. be exploited for the purpose. These other mo.ans 
consist mostly of exploitation of sub-soil water. Another 
Important advantage of utilising sub-soil water for irriga¬ 
tion would be that it will help avoiding water-logging by 
keeping the level of sub-soil water down,.......a part of 
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th 2 provision (of takkavi loans for tubewells) will also bo 
utilised for installing State Tubewells of shallow type in 
aid of and in conjunction with the anti-waterlogging 
programme• 

27, The Third Plan also says that "the irrigation 

extended during the first two Plans (under the Bhakra multi 
purpose Project) is non-perennial because no surplus wint.-r 
waters are available," 


28, Wells therefore have a utility all their own,even 
in canal areas. They cope with irrigation requirements the 
year round. This enhances their agricultural value as an 
irrigation scheme. In areas vdiere surface sources of Irriga¬ 
tion are not forthcoming, wells are even more Invaluable, 

29, The tremendous agricultural potential of Sultanpur 
large irrigation well has been described by Dr. Dutt. An 
increase of 100 tons of cereals in two agricultural seas ns 
from a not area of 100 acres is a certainty. A third croy- 
of vegetables or tobacco etc, provides rich returns. All 
this is within the span of a single yoar‘s cropping pattern. 
Utilisation of potential is as rapid as construction is quickr 
Returns flow fast. This is a measure of the singular 
irrigation efficiency of largo wells in agricultural 

dovelopment. 

30, Dr. Mehta as well as Dr. Dutt had contributed 
valuable notes for the Committee’s consideration, doscribin;;* 
the positive advantages which large wells afforded to 
farmers for improving yields. They not only furnish irriga¬ 
tion in a convenient way, but also what is oven more all tn," 
yoar round. They excel in giving water to farmers when they 
need it, at the right time, the right place, and in the 
riPht quantity. They also enablo farmers to introduce and 
apply better and scientific cultivation techniques with 
confidence. This explains their high agricultural efficiencp, 

31, Because of all those factors they deserve inclusion 
in the category of minor irrigation works in the country. 


'•n' ■ -i,nf' agency ; 

3^, The scheme is designed to be implemented on a loan 
basis through farmers groups. Groups of farmers may bo 
encouraged to associate themselves in ways convenient to 
them for construction and running of large wells. This nay 
be a cooperative society. It may be a group of beneficiary 
farmers Jointly taking a takavi loan. 


33. This flexibility facilitates freedom of association 
and joint action, while maintaining requisite control . 
finance and recovery and repayment of loan. It also 
scope for assistance from different departments in construc¬ 
tion and running such wells. 


Anti water-logging valu_e . 

34. Large wells can figure with advantage both in 

irrigation and in drainage. Small wells and shallow * 
will appoar in Punjab's Third Plan as iPrif’tloh a® ''-’-I 
as anti-water logging schemes in canal area . 
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Role In Scarcity areas t 

3 5, The Parllamerrtary -Consultative Committee on Food and 

Agriculture has recommondeJ the sinking of large kutcha wells 
in agriculturally backward areas where scarcity conditions 
are endemic, and their' inclusion as relief work programme 
in such regions. It has further recommended encouragement to 
groups of farmers Jointly to undertake construction of such 
wells and work them and the grant of usual subsidies in 
addition to loans admissible in minor irrigation works. 


36, These recommendations furnish a wide scope for action. 

37, There are many scarcity areas in India* The Foodgro.ins 
Enquiry Committee appointed by Government of India in 1957 
indicates their extensive spread. Uncertain rainfall is a 
prime source of concern and trouble. Irrigation offers the 
best remedy in many of those cases, specially when it can 
serve a group of farmers satisfactorily all the year round 

and overcome limitations imposed by small or scattered holdings 
Large irrigation wells suit this purpose admirably. They are 
easy to construct by unskilled labour and equally amenable 
to maintenance and operation by groups of farmers themselves. 
They are ideal relief works in times of distress. 

38, Close and enthusiastic participation by villagers in 
scarcity areas where necessity for irrigation is acute can bo 
expected. Rapid progress can bo assured with good administra¬ 
tive assistance. Respondency will give way to cheerful 
confidence in the context of smiling fields, good and 
nutritious crops, greater employment and wholesome water. 
Bettor health, cattle and housing will follow. The scourgo 

of poverty can bo reduced. 

Chain Reaction ; 

39, The report quotes the view of the Planning Commission 
on Chain Reaction outlined in the scheme and concludes that 
it sees no prospects of a chain reaction being set up because 
'beneficiaries will find it very difficult, to pay even the 
irrigation charges' for running wells. 


ir. -0:11; th 'ir recommendation for cooperative loans for 

Ike are perfectly satisfied that 

• iculfarai roturns following irrigation from such wells 
will be ehough to pay not only the Irrigation charges, but 
also such instalments towards repayment of loan as due. 


41 . The Planning Commission's view appears to have been 

based primarily on difficulties over recovery of water ratos 
in State irrigation schemes. It noted that pQO]}lQ were 
averse to paying the 'high rates' prevailing in State Lift 
irrigation sohemos, an’, that tho U.P. Tubowslls sohomo hal 
not boon In a position to moot Its 

Bihar considerable losses had been incurred on th.. Tubewi.lls 
scheme'. Analogy with State-owned schemes does not hoi^ 
good in the case of large kutcha wells run directly by 
farmers. Besides tho basis for chain reaction is the n-t 

agricultural return the group J^subSan- 

from lands irrigated by largo wells. This is ^ ^ . h>in- 

tial and therefore provides scope for a chain reaction b^ia. 

dove loped, 

42. The Pilot project at Sultanpur furnishes material 

principlG would be clear from tho discussion below. 


Contd 


7. 




7- 


Illust ration s 

43., large Irrigation Wells can be completed within 3 months 
by 200 labourers working together. .A group of farmers will be 
able to construct a well with a loan of Rs,40,000/-, Thereafter 
villagers can finance construction of further similar wells in 
the area with their increased incomes from irrigated agriculture. 
They will finally return the original loan with interest after 
their chain of large irrigation wells is completed - or earlier 
if so desired* 

44, The Sultanpur Experimental Well demonstrates that the 
increase in annual agricultural incomei in the irrigation command 
of the well can be more than double the cost of construction. 

Over Rs, one lakh increase income is possible in a year against 
Rs.40,000/- normally required for completing a well. Hence it 

is possible for farmers, benefiting therefrom to earmark 
Rs,40.000/- from this increased Income for constructing another 
well in their village lands in the next year. This furnishes 
them with two walls in the second year. They can add more wells 
from year to year so as to irrigate as much land as the village 
needs to provide Irrigation for 1200 acres may need 12 wells. 
Progress is picture 1 as per statement attached. 

45, In the 6th year the Initial loan of Rs.40,000/- would 

be paid off with interest as due. 12 wells commanding 1200 acres 
would ha.ve been completed already. Annual foodgrains production 
Could be' 1440 tons against 240 tons of the base year. Annual 
agricultural output from foodgralns, vegetables, oilseeds etc^ 
could value Rs,13,20,000/- against the gross income of 
Rs,1,20,000/- of the base year* The village could be better off 
by this extent over the base year in all years following. 


Development through Government 

Investment of Rupees One Hundred. 

Crores, 





46, 25000 large kutcha wells can be completed in as many 

villages in scarcity areas within a year at a cost of Rs.lOO 
croras. Another 2 5000 wells can be completed in the Second year, 
50,000 in the thlrw, and so on, with reinvestments from the 
extra agricultural returns afforded by. the first and succeeding 
groups of wells, 300,000 wells can be completed in this.way 
.di'"' p.';riod. 


47. 2 5,000 wells can help to produce within a year of 
operation 2,5 million tons of extra foodgralns in scarcity 
areas provided with perennial irrigation facilities. This 
extra yield is available year after year with no further capit;-l 
outlay on the irrigation source. 25.000 wells can themselves 
eliminate once for all the need for importing and paying for 
2.5 million tons of foodgrains at about 100 crores of rupees 

for each year of continued import. One hundred crores of 
rupees thus invested in constructing 25,000, large ^ 

year can save five hundred crores of.rupees to be sp^nt on 
the import of 12.5 million tons of food grains over a five 

year period, 

48. Foodgrains production can also ^^Qxtra 

million tons "extra in the first f ^f.^.^^J^creSlinf Son 

within about 6 years, the number of If fg ®construe- 
p« 000 in th© first y©ar to 3. tot3J. ox ovjv/ju 

te^ within a five year, period, Gover^ent^loan^ f^^^^ 

Rs.lOO crores would have L^'-^f.^rniers themselves, 

well construction, financod by the rapald 

fi^n^irtf^oeeVn^entr^^^^^^^ A government 
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Investment of .Iis*100 crores repaid fully within 6 years with 
interest, Would have fostered a'development leading io increase. 
foodgrAlns production of 30 million tons by the end of five 
apart from other valuable agricultural produce. 

49, Multiple cropping, intensive agriculture and scientific 
farming all tend to foster rural employment as much as they 
enhance agricultural wealth. Industry, transport and commerce 
will flourish with agricultural prosperity assuring good zsm«Kxs 
markets for the products of industry. There would be considers- 
ble Investment in productive and developmental enterprises all 
round with the Increased wealth available* This again creates 
more wealth and employment. Manifold social and economic 
advantages accrue. 


Picture of Prosperity; 

50, Dr, Dutt has describe.d-the transformation in the pattern 
and intensiveness of agrlcult^^" which farmers of Sultanpur hav^^ 
undertaken with irrigation from the well. He rightly observes 
that it has to be^ seen to besHeved. It is so striking. Th-j 
Impression on neighbouring fawasjra is profound. 

51, The Public Accounts Committee the Parliamentary Consul¬ 
tative Commilitee on Food and AE^ieulture, distinguished visitors 
and impoi^tant Journals and Newspapers like Indian Finance, 
Eastern Economist! Time of India, Hindustan Times, Statesman, 
Indian Express ana others have- saen it and commented very 
favourably from time to tlma» 

52, These comments bring out points of special advantage 
vrtiich the scheme of large kutcha well offers ih speed of constru 
tion and utilisation, economy of public expenditure in its 
implementation, empliymant of rural manpower on a large sc-ile 
both during construction, and later in intensive agriculture 
itself, very rapid rise in agricultural output and rural income 
relief of scarcity and saving of foreign exchange. 


Unanimous recommendation* 


53, After close study of the scheme from the fechnical-angln. 
anl be:iriiv’ in mind points urged in favour of and against all 
Committee members are now unanimous in recommending■tha t th e 
scheL of large kutcha wells should be encouraged by Govu^ent 
through financial assistance, technical guidance and extensicu 
service. 


This is a recommendation with which._Dr. IXitt-has also 
concurred. 


I endorse it equally. 

Application 

54. The scheme deserves wide, application, 

55. Large wells of this type are a somewhat 

of utilising available ground water resources for ag 
production# . 

56. A fresh administrative approach In^tha^revised^^^^ 

^Lirb5J?SfSut'«rdra5pliLtion of tha schema. 


96, Constitution House, New Dein,!,, 


Sd/- M.A.T.IYENGidl 
15.«3.61 



APPiKDIX 1. 


OaiGIMtlL SCIEI^JB SU3MITT3i) TO THE Pftllvltil fflNISTIHIN mY. 195G. 

Note regarding the import from abroad of a million tons of rice 
and a million tons of wheat as buffer stocks — the possibility 
of steeping up internal pToduoJtion of foodgrains to the same 
amount annually beginning with the year 1956-57 - such production 
being qj'ojr, Bed above the increases of foodgrain production 
schedultw under the Second Five Year Plan. 


The target for food grains production laid down inthe First Five 
Year Plan has been apparently achieved. In spite of it, recent statements 
in the Lok Sabha by the Minister for Food & Agriculture indicate that 
Government is obliged to negotiate fora buffer stock from foreign soturcea 
equivalent to a million tons each of rice and wheat per annum with 
immediate effect. It was also stated that the tranaaction may have to bo 
on a contract basis for a period of some years, 

2, Taking landed costa of rice and whe%t at Rs,500 and Rs,400 per ton 
respectively, this means a diversion of foreign exchange to the tune of 
approximately 90 crores of rupees per annum on purchase of foodgrains, 

As this position has developed at the end of the First Five Year Plan 
period, it gay continue to be a recurring dra in on foreign exchange for 
some years to come, even allowing for implementation of targets of the 
Second Five Year Plan, 

а. In his article in the All-Iudia Congress Committee Scononic Review 
dated 1,4,1966 Sri Sriaan Narain has expressed his .justified anxiety 
that '*th poor hardly seem to have got any tangible benefits from the 
existing Plan, even in the Community Pro.ject ;irea8. While the rich 3e6m 
to be getting richer”. This is the position eveii though national income 
has gone up by IDJ^ within the First Five Year Plan period. 

4, The incidence of this poverty is more actually felt in rural areas. 
Besides, increase of wealth in other hands - as shown the total increase 

in national income - relative reduces the quantum of foodgrains available 
to poorer people while it increases the price of such foodgrains through 
market activities controlled by more affluent persons, 

5, The need for buffer stocks is, therefore, likely to last for some 
years for tonin; prices , and for auppleaenting natural or artificial 
shortages. 

б, The need for radically improving the condition of the jqa poorer 
sections, the bulk of whom live in the villogca, as a stabilising factor in 
the internal economy of the country, is even more vital, though in its 
present context is uay not appear to be as foem pressing as the urgent 
acquisition of abuffer stock. 

7, The import of 2 oillion tons of foodgrains entails a foreign excliaiij/e 
of nearly Rs,90 crores every year. If this can be saved by a special effort 
to step up internal production to the extent qf 2 aiilion tons auppleuantal 
to the increase contemplated inthe Second Five Yctr Plan, valuable foreign 
exchange to a corresponding extent could utilised to better purpose than 
in purchasin,^ from outside what could be produced locally. The sooner this 
is aonei, the greater the saving, though it is realised that for the present 
year import seems inevitable. The question is hov/ soon can such import bo 
obviated, It seems possible to achieve this extra production within a year. 

8, Furthermore, such production uay be planned as a development work in 
backward agricultural areas, highly suscostibleto loss of crops due to 
vagaries of rainfall. Such areas atre a constant financial burden to State 
and Centre, Their developncut is, thereforo, all the more econonically 
advantageous. It oakea the poor a little richer. 

9, The t/est Bengoil Government ileport on t be "Relief of distress in the 
State'~frou January to July 1955" nations a deficit of. nearly 1-^ mlli^ tons 
of rice valued at approximately 68 crores of rupees between the 1954—56 crop 
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and the earlier crop of 1953-54, jt attribuea the loss to natural calanity, 
nauely, fl^od in soue and lariine in other parts. It says " I:iproved seeds, ferti¬ 
lizer, laboxir arid all aids to agriculture where available - only Nature *b assis¬ 
tance was lacking;. Gove opticjum natural conditions, there v/aa no reason why 
production sliould not have reached previous year*a level". Sisewhere.it uentiona 
that "Ijetenrological iahalance is the uoat iaportant single factor which under- 
nines a(i;ricuitvirai v^fficicncv in Jest jJemial. Inadequate and ill-spaced fall of 
rajp will bripj'; about near-deaert conditious in parts of bankura and North 
Midnapore’j 

10, These two districts thenselves accounted for a fall in production of ’ oarly 
6 laMis tons of rice. The loss to the people was about 28 crores of rupeps in 

a single year and all for lack of tiaely rain only. The resultant ia^overishuat 
of the countryside can be iuagined. Relbf Lieasurea cost Govenuent over 4 crores 
of rupees, 

11, As uneven rains reduced tlie yield of rice in tJjc State of Jest iienfial by 
as Duch 08 1-^ nillion tons in a single year, then either nornal rainfall or 
due conservation or supply of water fur irrigation should in itself suffice 
to step up praiuction by an aaount lost by drought. 

12, Published figures of increase in yield due to the Japanese ucthod of culti¬ 
vation show 12,7 aaunda of rice per acre for ./est Lonf;al as t he extra yield. 

13, Irrigation is cstiaated to increase the average yield of rice by 5 to 9 
aaunds per acre, as shown in the D.V.C. and the Aangsavati Reservoir Project 
estiroates respectively, Jinter crops are estiontod uy thou to yield 12 to 15 
riaunds cf vAieat "p er acre when properly irrigated. 

14, Whore land can be assured of irrigation both f or “iCharif* and for"flabi'* 
cultiTOtion, the above pustifies tne nope tiiat increaaea yield per acre uay 
ggount to 1 ton of foodgrain per year. 

15, prize Coapetition yields in India Crop Coopetititions have figures as hi^^i 
as 90 naunds of rice per acre, and 70 aaunda of whe:it per acre. I f irrigation 
is ensured throui^hout tlie cultivating seasons of both 'iQiarif' ana'ilabi* the 
achieveaent of oil extra yield of a ton of ^ foodgrain per acre per year is , 
therefore, quite a la-actical proposition, 

lO, In cc.iu:iderinjr, t lie ipiestion of cost cf irrigation scaeues required for this 
purpose the D.V.C, offers sone useful couparative uaterial. The first phase of 
operations cf the R.V.C. seen to auount to about Rs,85 crorea, Lea/ing out power 
aul floor! Control Costs as naounting to Rs.55 croros approximately, about ..3,30 
crores of 'Rabi' crops. The additional annual crops yields tlu’tu^-; !! irrigation 
is schedule in D.V.C. Reports at 56 laklis uaunds of rics and 36 ialrhs aaund s 
of winter ^r o ps , T!rla a'."icunta to nearly 2 lalars tons of 1 l/ Z iUrrhs 

tons of winter crops. The irrigation cost works out to FiSuSOO approximately per 
acre irrigated. An investment of 30 crores of rupees on irrigation works , to 
give an increased production of 3 l/3 lakhs tons of foodj;rain3~ annual ly, evaluates 
to a Capital inveatuient on Irrigation Schemes at li3,900/- for securing an 
increased annual production of one ton of foodgrains, 

17, The Kangsawati Reservoir throject in vifost Bengalis jc t in its preliminaries. 
The ’’lOiarif" area is 8 laklis of acres and its Rabi area is 1,50,000 acres, to 

be covered by irrigation within 1966, iliat is 10 years from hence, 

18, Taking,; increased wealth in terms cf D.V.C. figures of increased yields per 
acre irrigated, we get 1,60,000 tons of rice and 60,000 tons of winter crop as 
likely increased annual crop yield. This is about 2,20,000 tons of increased 
foodgrains in all. This scheme is scheduled to cost approximately 3s.22 crores 
in irrigation. 

19, It works out to an investment of Rs.1,000 on capital cost of irrigation 
scheme for producing one extra ton of foodgrains per year. The cost for the 
irrigation scheme works out to about Rs,300 per acre irrigated. It is possible 
that in the Kangswavati Scheme tliere may he increases over the present estimates 
of cost, same as in D.V.C. where preliminary estimates have been considerably 
exceeded as execution has advanced and new factors encountered. 
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2?-. 2'lia coat o-c irrigatio . tor 14 juiliior: ojsboo "io ..e 'oroiig:it ii.:.asr 

irrigation comeo tc ii;,3C2 sr aero oi irrigated lx-d,tt.a figure 
taaed , .3, a: .!; aiuil-u: a iiisres, A ei-ddar ra:.o a:Z dj,3C0 par acre 
irrigated is gi'/en .;y Z.ividi::.,; the capitai irsVeotao-d ou Irxigutior in 
ora teceni hi'va.Zaar iian by 14 vailAiou ncreu, A oatitai orpeaditnre 
of ..:,L0C per rcro irrigated, Gse..:a to be a iarr -verr^e rate oi expenditure 
on xarge or .leciaia sised irrigaiiob ,/orka. Tie aroavucion oi ns-w ta.„.a 
tor iiiarif irrigation alu . ooeta Lj,3i0, and aonotisac nore, for eaor 
acre udvly rrought anier irrigation* ^Jven inade^giato ro-sca;/ntior:s ci 
old tanrs coat rot ioae trar 14,100 per uore- o£ irrigateu land. 


20, A capital inyoc ^rert oi i_,l,CC0 on ir./i,r: i_cn dcharea tor 

cocurir.:. rr incroaaa oi e.‘.c..".si ''iold one t*:-.: or tcodgraira c/O .r"^, 
the caae or the ?,ivcr /riley horcLiec £or other rc.'c-ujc o£ i-rig -iion 
, i-j a'hi'ir pr'rrage. ilie nans ii;;are ci ..:,iC0o por tc:' v;Z 

i" arc;..,... ia giver. \rj eiridir,; the ro'.rl li e.!.;- ir-'o::t::-rrt c'- 
irrigrtior .o:c..o : ■, t i,cou..'.c' .’ive-Ychr .'ian oy the orped/C.^ torai 
i^xTsaae i;-. foe... -rri . prcr..ctior. of 4,'2 nii^icn i- r.e, 

24. d'r thia a';'£r ags ba aia, tc produce 2 '- ii.i ; -'- tena oi extra iopd- 

grc-ina. r.-ir 4. nun an I'.rveo tirout dVoc 'tf - fflTijpyr ru; .oh '■ lyl - . ba rc cuirgc 
:.or;'ul^'T.£*^, Ah;' Jrci^ o:" r..yeeo, ' 

£o. Aln^ -. or t..:e baeic, sl-ovn in para iyiioeve art b-':yr_ 4 ?. -^-roa of 

land vrlll to be plaosd ..hd er irrig mo n ci the ... -.rjal t ^'pe, .e,t>,, 

rirv^i‘~vniley or trir:. oeraoea, to yield .arnually ar e:'.t'a 2 n:-.'i..lior. tona 
oI 1 ced ip’ains . . 



Such 


Ci rrve c 


rl«Hn22E;yj Qaer tr iple i aid. 


2d, jhurir.g rhe 3u;r".er or x^rb xn me ..xa-ox-rcr c.. :£..n..-'rra ia 'cot .ienfiai 

a rurher of LK'go ..r:.'i; ::vti or /eila rn t .a reiativoip vro and clironioally 
frrire'-*ri.hiau areao ' 7 / 0 ::'.. tahen tip for arcavatron as tipart of 'ioat. i.elief 
'..forha, 'Jju'rrisr.oe a.'; r.rad 'tliat riiiie capauiG cJ: crtiaft^tory erccircion 
t-ircugli local laio-rr aich'..:Gila coulc irrigate botr b'UAqr and '..'r.-ter cropo 
to cr.ito a f air ojh-er h.. ihe xst ci ccrctrcctior. varisc fx-cn ;r.b, 4..0 to 
;.4 lo, 0 CC deperiir.or'.aoil, depth or t:.ia sui^'oil wi^deilevel 'ogIow 


•i.:2 KS- 


,d, th-e vroou na well aa -.re lie of.’u.-.iC lar. 


iX’rigarea, 


A f l<jj 7 oi one Juaec ci wrio-er at lar-at '.'"iCJ inrico co'ipistG*^ 

, .flcrj r.-aa good both ir Urcaecr and xrtcr, ' i-ue ^oeptac i’atio 
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01 ';or j"C3C 


■■/cr V-.lIiD’ r z:zL oisailiii’ 




./S./i aor ea 


Si. 

rssui 


iy,a.,:ing 


"', 3 c"-OS-vajive \20'iiv:'3?ii.-,• 02Gi‘;i3 cu-i^e poasy.ole irom ascertai. 

Irri.-atioa in -nnloira that 5:G acrep cap bo profit ei. 

sati-iiastoAily to raian both a lC'.r.rii and a liabi. orop-froia* 
eacb acre, .'nia irrigation.,ia obtainable iron a 'joil whose average coat wauii 
be abont Lq,12,C)'iO nor tne excavation. 


3?., 'p-.cavation. car. be cionc. T?itp ordinar;/ in:;naii3'-:tD xisec by ruraj. ia.;';;ir 

in eartn catting. ;'c nascnry worn-iu re.yiirec ia t:;.-.; nell construction, .f -c 
nethoi oi cr.ccvo.b:. nn is c i..n:ie and aafe', it iu cipaais of anaptwiuion. r oaciiy 
fcr au'-h orp'-.naior: cr dscre.':.ing of the V7©11 as Satny be re-rmrc-u ini' a rcuacnn^*; 


xiou -o-'. v/uo; 


.ent to acven the. im.-ah..e bloch. 


i:' punpin.g eruipno.nt and aoypply lines . costa-a 


0..-, '.jue ins'ca.jns.uioa oi 

••icrtner ''s,3,000 ;;cr v/ili, 7ith biectric-power available t au cod-: 
irc.du.CGC.» ' ' . » . • 


v/o\b.ibLi. 




. 0-i 




VI'-X 


uat g;; nai;;;..:.,..cnriu^i :i;:Pimga'ceci arena, 


.2l •> w''.i C/Xi b^ 0 >wv< 

:Iiabi Crcpd were grccnc ca the spree 


lands, t .0 ^y-'ea'c sa'cia-fr.ction. and joy of t:.ie viiiagerc aa sv.cn crons 3,-er.o 
grewr. f or ■'■.-■o .idrst ti:r.j ’i '-. their livir.;, acacry cs t.hese icnea, irituerto they 
ha<: been Gccr.ccoue'’ -to no-’ching brat a oi.^ ar.d ?..i-ie;:iuaisa paday crop ca such 
ian ,.2 d'.U':'.;':;-; the r'oi p'-'s'ea.eo:>, and c'/en.tlrio rACc often a vota.l failiir'3'ducj..to 
pororu. coi:.., a aleying terrain, and untinely cr inac-^auatc rMu'dl 1, 


3 : , fhe ./-ielJ Oi extra iocvgrains-tierou.gb aosured IPcarif end ho.::i irriga¬ 

tion frc.i'. a 1 -. V -.c Ir.ia.;atic,. . eii, c-n reaeonacly be expectea tc be s''..ep..'ed •.-.p 
by a toi .: . :dgr-in3 p.r *''v;n.;-’.r per i.exv^ '..’here vouid in aaui.tiv*. -c ..cc;,.. 
cuLt.i-.'-vxe,.' at---', torn ernpa incl'ading-green ‘"aartire, pnis-c, c-il jeeus, 
fodder cr auixier v.2gc.ta.:,i0 crcp.c. If tbe neoesaity .ior tbs inornr.ae of food- 
grain production tenyororiiy cn.noa- for*, a aeiiocn or peTioc, t.h-,-,;:'.e _a scope fer 
Vi.r7in,: the crap patterns to i-cclude tlce awitc .ing ^'ver uo t;:.a cu-ltivcticn cf 
aas!i cr ;itility crops line jute, cotton|, tccaoco^, potato, sugai;‘-oanq, etc.. 


ih.cia os 


- r* ‘T 


ops for iiriroduain.-j effective ^a.h; pro/dtarle hr op .,.,ota-ci ona, 


36, -• f'-'-xing a hl.ccl: of 60 acres or uo of ooirtl .gacuo laud, of average i>r 

aver poor cuali-by, an frrigr-ticr fall a'h. utes?? any fittangs would cost appro 
xi.’.'i''.teiy ib, 15,C0C on:- proviue ir-:‘i;:£).t.Lor. -tct-iie entire ticci:. i.n r th t.'-.o 
hbiarif and the '•;,a;.... f caooiuj, fhe capital cc'it r/erhs cue to ...ubi-'u ■p:.,.r ■ ■!■• 
irrigated. 


3':, rhe 

irrigated by 
for securiu. 


..sef .)roductiou -oi one ton of fc 


N*' i*l Uu'OiC 


c.he well '. 70 'ald ■..o-.n t.'u.t capccii- :-i-ivcat'rjcn'!i on tnu aur..:. 

il.o prod-uctior. o.l -X’S -^on of extra i'e.-x.gr-ains por airiU.-rcu.'.a axo..: 
to only u,:lhO. i'.-ds is less -oiu'.n oven l/ird of-ic.1,000 per ton v/;.iin'» is xca 
average ca.--ital invcstxsnt ujm'.or irrigaticn-.scbeucs of - .oi.i tus ,^iv- dear Pl^-n- 
for --‘Ver;/ eif;ra 'ton of .ioou,p.''ain gjrocuo-tic.c. 


r; Vo secure an i.n.crc-a.GG cl 3 niilicn tons cf f oodgrainu _ we neqa -t/o 'imyiv- :.- 

broug:.: largo ..hUx h niliicu acrc.'J-cnly cf la.-d, as agarnst ■ six tii^iou acres, 

£ iand -io be irrig.atcd under najor or raebti—purpose ochouea -.b. n-ruax or Einor 
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neciun. scaieo scumes, 

•>* 

production o 

■ ‘ Gear on 


e -c-a.-oi-iial co.st on irriyution ..eils rogg-tired fer "bb-iC increaaou^annu.:ij. 
of 2"niilion tens cf extra food grainstlie inrigaiicu in soth 

(■' fl, , ^ ^ wou .. — 

..^V ^ .V*V I-. M 


_______ i jjagpion ocas of -cu.VtiTa-bio 

i".nc^, coses "to COO nil lion ruse-ea only, as .71,300 per acre irr:ga-toa ly a v/eii 
coating :b,15*0C0/- and scrvinp'h'b acres £crh>-.;th :;:iarif, and again for ..uyi creyy. 


of an -area ag-rcgak/iu-g .x* 

- - r. r-'^p 


fbo above .30 crores of nuToees reruixAd xn tbe c-cnstric-oicn o.;.. saj.. 



only, ■■,he-_ _ - --- - t l • 
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the codt cf a T-rell can -also v.ury soixjv.'-.nic oeca-uao o.” 
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r/isagccl in ti^e sgooxii dive Y^ir pin.,. 


43, A.dd--ut rr, ■ .i Jti-.xat3 . of nov.rl"'' Ha, 4G0 ero res, jn tdo Qecond 
plan on Irripctian eno. Power otrojecto, to yial-.' axx in cro .sod 4,2 
nil.'.ion tox-S oi f o cdgggir.a >y fho O nd oj 'iixe Ge- and Pjvo 'Zecr ,'la.x 
yor- od, an expenditure . of L^GO ararea oqly. x/ould nolp to ooourc 

an inareyaco. axixual nrofeo'tiou of 3 tona of f'coe;jraina 

atertir.g_ with the ve^ fir cTt yeai^ itaec5''’of' the Goconcl dive poaor 

Pl^ 

44, iiT. iaport cf 1 ndJl’ii^-'•tons of-frio;. ^at prices .I'xut 
dx,60C per ten an:' its 'sale ■ at tlai usual autsidioed r^'te of 
n:*4C0 per. tpn {. ., 16 -par aanrZ) vb'odt, result in a loss to 
frcvernnent through'nud3ioy'of an .approzimtely ?n,lC0/- 

par ton, one thshefore, of Toi, 10 crorea annunliy on one 





million tons of rico, Whoat transactions are not taken into 
account as there is no, international wheat agreement yet in' 
respect of the 1 riillion tons of' wheat proposed to oe importoa' 
annually for some years 4 

45, The expenditure of Rs 50 crores on capital cost of 
Irrigation Wells could bo set off against this loss thiough, 
subsidy ever a period of 5 or 6 years entailed by the import of 
foodgrains from abroad. It' could ...IsO’ be sot off against 
recurrent famine relief charges by concantrating such irrigation 
works in tho poorer areas of the country fit .for .sudh development 
and speedily executing them* Such poor area^ nav'e^a correspon¬ 
dingly. large unemplojrid labour strength v/hich may in this case bo 
utilised to general good purpose,' both as immediate employment 
measure as' well as a moan of creating f acilities for. further 
employment, in progressive rural-ecoaomy. 


45. Those-wells are preferably sited in areas not likely 
to be bonefitted by other forms of irrigation in the immediate 
future. Such sites arvO available in the higner and more arid 
undulations of the Banloara''and Midnapur Districts of West Bengal 
and in similar areas elsevriaore like the Santal Parganas in Biliar 
and similar tracts in Orissa, to mention a few at random, 

47. In Bankura District over a hundred well sites wore 
off .'rod in the course of a few weeks in 1955* This showed tho 
faith and hope'of the cultivators in its value, as well as their 
urg .nt need for irrigation, to' convert • land lying most unproductive 
or poor in roturn into a useful crop-bearing ono» More sites 
would be availaole if, the matter is pursued. About 3 to 4 lakhs 
acres of land relatively g-iQ? ■ in production now but capable of 
good yields ',;ould bp c.ve.l^'Wc 
furnish the balanco of C 


Other districts and States may 
acres# 


48, These are lands least 
bv River^ Streamror Tanl^ frriga.tlOi^ 
on slopes,' or above the valley porti^ 
owners will have a greater 






schemes » They are' 
va.ons. Hence their 

iy 9 a EX'eaL/feir •'Urge to benefit by well irrl'- 
sa-:on as the only possible source improvenoi^* 

They are also the nardes-t hit cultivators now, '■ath 
little prospect of impr.^'Cment in their agriculture 
from any major or minor irrigation scheme to date. 


49. In Bihar itself over 24 lakhs of acres 
stated to have been donated to Shri Acharya ■'^noba 
Bhave. In Orissa several villages and many acres are 
reported to have bean similarly given as Bhoodan, It 
is possible that some of these lands arc marginal 
for cultivation. Irrigation may, however, chan,ge their 
complexion re-markably. 


50 . To secure 2 million acres of poor quality lands 
for improvement through well irrigation should not 
therefore be difficult, specially as no owner -^11 be 
distu-rbed in his right or possession but only^asskted 
to improve his produce. Wells may also bo sltofl with 
advantage in areas where there have bebn b^-vO dan gifts, 
as a ready means ^ rrclc^^'r'^ -i, .scg l^idless or 

poor labour to oultivat-P^'chem profitably and thereby 
rehabilitate themselves. This would bring , 

hith.;rt;o loss Toroducti’^i^o^ land undor oott^r cultivation^ 
as much as it ‘arald provide landless people with 
cultivable land on a workable basis, to the uluimato 
cor,v''.on advantage of all# It would provide an 
opportunity - through concentrated and purposeful work - 
for constructive co-operation on an intensive nrai 





progressiv-3 scalo bet’/rean tho peoplsj public-spirited 
thinkers and v/ork.;rSj and Government Administrction. 

Through such co-operative ccnaa't, mutual and rseanding 
and confidence could growj and in its turn agender integrated 
progress on strong, balanced, and healthy lines. 

51 . A solid pace for a st-irt to co-operative 
thinking on the part of villa/ e.rs lies in their coar.ion 
adversity, and the provision of a conmon source of 
irrigation as the greatest single I'actor in overcoming 
such'^adversity. The necessity to maintain and work 
the irrigation pump in harmonious rot^:ion encourages 
and induces co-ope;.'.'.cion in oth.r directions also* 

The well acts as a token of nope to a bleak and often 
parched countryside. Ihrough its help agricultural 
prosperity is more promising, 'with rich-r community life 
as a corollary. 

52. The procedure for aciiieving the targ-:t of 

2 iaillion tons of ixicrcased foodgrains p.a. With outlay 
of Fs 60 Crores within this year is a simple one and easy 
of understanding, adapta'oillt;/, and application. Thpae 
things are esentials 

(i) A block of cultivraole land about 50 to 
100 acres in extent, viCh fair prospects of sub-soil 
water within 20 to 40 ft. of ground level in the rains 
and in winter as in Bankura and Midnapur Districts* 

(U) Resources in labour for excavation pun^ses* 

(iii) Resources in money for cost of oxcavation and 
installation of pump and fittings* 

•^’he first two of these items are fairly available* 

Tho third has to be met by Government in view of the 
abject poverty of most of the inhabitants. . . ■ 

53. In Bankura District, groups of persons owning 

or cultivating in a block of this pattern joined up to 
petition for the sinking of a Well as part of Relief 
■works* The lands were-of medium and poor quality. 

'Eiiroe conditions were entered intoi 

(a) Land about 2 acres in extent was donated 
outright for ©jccavating well and forming its tank and 
bovxidjT’, 

(b) The cultivators agreed to Government guidance 
in respect of forming supply channels for irri'gation, 
and utilising water for irrigation co-operatively and to 
purchase a pump and fittings with Government, ir.pn and 
Government grant on a 50x50 'baaic if possible* 

(c) The larger owners agreoa to nlace a unit or 
two equal to 1/10th of the total irrigable area at the 
disposal of the Government for 10 years for utilising 
in the interest of the villag.rs. including trial and 
demonstration of imprc7..'d agricu.ltu. al and horticultural 
P’.actices, or cultiv.,tion by landless or noor cultlv..tors 
v;ith shares laid out for common purposes,’as for instanc 
reduction of loan, village charity, depreciation,, reserv 

' I 

5“1. As th.'js:- areas ,ga .e very poor yields, from 
practically nothing at times to about half a ton pf rice 
in th.; most favourable year of rainfall- which again 
occurred aeout once in 4 or 5 years - an asssured crop of 


(U O) 
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ton cx ric - -r vr v/^'tld be rrio:i-' zh&n 
d :Mibl:. av yj. o T o /'- -- .. •■•uig.-iu 'nnial 

p. v.'i.LhoPt, . tiT-o. in 'n-n r \’:'rcl3, th . pi'oductlon 

of thdii' Ic no h.^vlnp; :noin- thon.cionbl n through irrigation, 
and viint vias at ti'n s n sta-nav:.;],/ nov; si':a'.'n promis of 
providing rodactivo, th/ 1 . g-r'oun- rs - nhos pov. rty 
hith...'to i-s onlp i‘’iativ 1;' but not ^It'):;.-thcr 

abs -it o'c tini'- .s of sc:.;rc 'ey - h,-.d lk > h sI',■. tio.n in 
Sacrificing 1/lOL.h:: of th;jir‘ t't,-l a under iirig tion 
for th comiion int r t inciu iigg ti':/ir ovn, :S the 
bilanc . of 9/10 ''as as t" ''! in o uroductiv. s- ns.. ...s a 
9/Gths of thc: :riginul r ■. .To bo aovc explicit an 
ovmcr having 10 cr^ s inignt have got in.G g'.-ars a 
product.l.on of so.y 3 tons, 2 i.ons, nil. 5 ■..vns, 4 tons of 
rlc fror.i 10 .. cr- s of 'oLs t-ind . T':''.ls totals to 14 tons 

in u quinnu-nnial y' iod. VJith iri'i,:at :on ho shon.ld 
expoct an' a,ssur 't, ere: of 9 c:cr..s ooig of 4-^- cons of 
rlc..^ --ach y ..r for cv r„ } .; r of ich'.' quin gj nnial pnriod. 
This totals to 22-^- tens, k s: crific-i of 1 /.ere for a 
p-oriod of 10 y .ars vnoult fi r..foro not h.rm him really, 
\.'c.ight d ng.inat th.j r.;SU3c its tion of his ntir ■ land • 
through irrig tion. 


55. Vlith this s.-cu;.o b..,sa for coop abivc o-nc .avour 
through cloS'.' - nd ni.dghhourly groups of cultivators, it is 
poscibl. to conc'ntrat, technical assistance -and guidance 

in scientific farming pructic/s ■ nd nc.vj industrial tcchniovi. s, 
(as, for xanpl.. , coll cons rvat'to.:, ho ticu .turc, s'..’ticultnre 
dairy farr.iing, fed c-r , ,gro.:.'i'ag? silag/making, poultry k.a,-ping, 
apiary, fish culturr.;, st-.x ing and pr-'Cissing of agricultural 
procVeco),: all vrit'-;in th villages thousv lv„s.. The Introduction 
of navj small or in dlum sc^.!- industries on cottage or village 
leva Is uould .also be Cc»si..r« Th_y could be Hand--or Power 
driven as expedient, 

56. ‘ "Intc g/mted Coop''rativc. Dcvelopmerit Projects'' based 
on th<:. recomm.cn.-aticns of th .i 4Il~India Rur-‘al Credit Survey 
Report (1954) could be wov: n inb.s the local settings. 

57. Coop • ■ ..tiv..s could dev-, lop for the- following .purpos^.s 

bas.d on closely knit groups <..ith c working as inoividuds, or 
in grouus, or .,in unison'with on or more furth.-,;' -graups, 
according to n c- s-sity. and • .con.ony;- , . ■ 

(1) r-rl ..tion ' 

I 2 ) Piuoduction, purchesG, d isuribution of'.higb q'v. llty 
s. -ds and _. rtilis.. 's. 

(3) Djhry f.rming end upgrading of cattlt and food.^.r 
raising 


(4) 

Poul -cr y k-.;r pi ng e nd 

upgrading poul 

try 


(5) 

4piar..L':s 





(6) 

Fish culture 





(7) 

Seri culture ■ 





(3 

ilorticulturg. .^nd fr 

tit farming 



oS 

A.tfcr; sbation. 

soil 

conswrvot: oD,j. 

roe la mat 

.’.on of 


laird, and grv’.u 

r-ng 0 

f fu 1 _nd timb 

‘■'r dnd 0 

th --r 


c .nomic tr -..a 

r 




(I'd) 

Cr-. Jit fc. .lilit; 

i 

-OS 




(11) 

Savings 





(12) 

Ru.ual marketing 




(13) 

Consurn r star s 




(14) 

W 1 ' c “htis :i. ng 





(15) 

Stor...g;.. of raw 

agri 

culoj.ral goods. 

impl--.m 

nts and 


suppl:' .'s. 





(15), 

Prac- ssing agr: 

-Cult 

..oal '’oods and 

thnir .gr 

ad ing 


and stojMgc. 





(17) 

C'-.'l'j stc:'.jge 






13) Makirp,,/imprnv.jd agrci.d cural inpi-m,.nts 

19) Producing more goods having fair local demand like 


(..) 3t un:'-w..;rc 
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(b) B: it;. B--11. tc.1 

(c) Pole ry 

(C) Po::g ie.in ■ 

( .) Co:. ;:ou 'pnoBno, spiunins n 

(r) .o lk. _ . nine, -ooliag anil 
'g) Jut: spinning ancl VJ eveag 
(10 Hot onci b-sH' -b nak.: ng . 

(i) .Oii pi-^ ssin:: .onP sc:. p pnon 

(j) L. tk.r ana shoe ieicustry 

(k) -o.Lc . aubling, gran Mrknh 

(l) iii tch industry 

On) Blacksnithj /5 tin on-- copp 
juto silv-.o-:' smithy 


.nd V). ov og 
T/'aviao 

oop' nuking 
no- 

it crushing 
su^thy, gold 


(.n) Sug'--rcon. crushing, gui :.nd su.gur manufacturo 
.::tr:'ction oi alkohol fi'ciii nolass s 


(o) lub-'-ic tic’n of wood, n fittings ond furniture 

(p) F-. bricat'.011 of sto -l trunks ^.nd buck, ts 
(qj P.p r nuking 

(r) Conch-sh.]ll industry 

(s) Bidi and cig..r nanufacturo 

(t) MunufoctUi' of minor clu-micals and 
phorrn; go ut leals 

(u) Snail sc..la printing for groups of villag s 

(v) Ti- 1 -'. and brick making 

(w) concrta, block nanufa .e turc 

lx) Oth> V Modiuci scilc, village- or Cottage 
b... sis in''UGtri.. 3 « 


^0) Ru-o.-l housing 

(21) Sanitation c.nd health c ntros 

(22) Basle education with snail scale . ngincwring workshops 
for training into artisans 

(23) Social < ducetlon, r'-cr.'oa on. sport»| and cultural 
activities like- folk songs, aanc-:'s, Irtjnas tc. 

(24) Coar.unlcati' ns like roads, culverts -nd small canals, 

(26) Transport. 

(26) Motor I'i, chanics and Repairs. 

58. Many oth ’ it^:ns could be introduced. The already 
advancing supply of El ectric Pow/.r to tli Villa':;,s from 
the. gw.r at Multi-purpose and other Power proj cts in 
the Fi;.: st and S-cond Five Year Plun w )i ld he lp .iiso in 
the wide and rapid de'Vv,:lopnent of the nenufactui'o of 

d'-’C ntralis d. p ,rts of Machinery and of .sngin ring Indust^'lif^s, 
as in th. case of J^Pw^n and Swiuzorluiki. It would iucilit^;;t:. 
electrical and .electrolytic processes, 

59. Those sufficiently indie; tc- the enormous scope for 
d''vclopment and ev,r-incrcasing cm'ployim nt potw-ntial inh'-r.-'-nt 
in the sch/eo:, The emphasis here is on P induct ion of Wealth 
in th CountiygidG from 4gricultur ^1 Resoure .s first, -Tliis 
in turn will 1 ad to Industri.^l Dovelopa ut by investing 
therein vr .-..Ith obtulnod from Agriculcuxc, At th '' s-mr time 
the asset of calm and pl.asant family and rural surroundiu;s 

ill bo prcsw... vcd. 

60. Th>: i;:-.cr.'-r;s (fi production of wealth is to bo •■'.ckif vod 

through Coop-'”r.tlv.: s of people livi ng clos- togeWier, and 
gressively wiocning their activit-xs, and corrcsiondingV’ . 
opp-'rtiU'iti' s for employn..nt, Gov r.Tmunt agencies .and 
spirited p. rsous will find us---’ful fi.Id for codriiantGU^ - 

pi...asnt. .-mid pu .-'pos-ful service in advancing sich 

wHth th'ir advice, assistuncu and rcsourc-.s, sa yb:- most 
h '• 1 pf u 1 a nd c o n s tr t i V c, 

61. With th,. obj.,ctivG cl urly defined and thcv.aluc 

of uch pe -sorWs connribution under stood in its .conte.:-t• 
coo-dinat'd cnd.,avo-ar t.awards such obj.ict:iv. wil acquire 
a mor . fcrc-f.. 1 m . an;:=-ng, wind ge ne -..^tc .a gr-w. u. i mom-ntum 
for its achi ..vmn.-nt. 




62. is not nocessaa^y to state iii dotall here how, 

each Cooperative is to be formed and worked, Tho availability 
of cheap power may induce and encourage the sottiiig up of 
small Rur^ Work Centres on^a Village basis with implements 
adopted thereto ii'i respect of some industries# tago 

basis for certain industries may prosper too, ^^edium scale 
industries for a group of villages could be set up also, 

63, There is nothing rigid over here, Eeth villl.^ 

Cottage and Medium scale Indttotrios arc possible and car, 
flourish side by side. Economic and tcchnic'l considerations 
would weigh most,- with individual and goneirl progress 

as the prime objectives to be kept in view olwaj^. 
Administrative Departments as well as non-official Orgoj-iisa- 
tions of .repute h:ivo drawn up a number of excellent schemes 
based on experience. These could bo fitted into the picture 
as soon as irrigation assures the cultivators of a jood cropi 

64, ;;}o mention a few of such achemos, vrc'havc those 
for coopciativc I'larkctiug, Credit, and Waro-housingj for 
integrated Coopt.rutivc Dcvclopncritj for live-stock 
improvement, hortlcelturo, poultiy*, etc. These arc drawn up 
by Government Dcpa3rtm.cnt3, Then there arc schemes for 'Mi;ior 
and gottage. industries drawii up by the AH-Ir.dia Cottage , 
and village Industries Board, The In;lj.aii Cooporative Union, 
and eimilar org;,aiisationa, v/ho have extonsivo field eXj^er- 
ie:;co. Industries Dcpartniaats of Govemnonts have their 
contributions also. The essential tiling is'that there is room 
for all in ori underdeveloped economy, Thoxo is ample scope 
for heavy, mcdi'om and small scale- Industiy flourishl'-ig 
without conflict, each in its duo place, Eciually there is 
room for dcvolopin. , rural economy as r.uch as urban oconoi.y, 
with no conflict between then, Wliat is primarily urgent 

is that we should have sufficient ,production of such articles 
as food end cloth to moot the, immediate needs of people, 

Eurd ensure its rer.ching them when needed, even if unonplo^Tuent 
and under-cnplo;}-nient persist for sono time, till now avenues of 
cnj-loym-nt absorb then, whether in the v'illaf es or in the. 

Towns the yields or in tho Factories, Establishment end . 
Institutions. , ■ ■ 

65. To sun up, the' prosmt note contonrlr-.ios the inita nion 
of an imnodiato attempt on a coordinc.-'Od level throu^.h tho 
Control Govcrjin-nt and State Guvornraeiito to raise tho output 

of Food grai:iE •'./ithin a yvor by 2 nilliou tons apart frem 
increases contemplated by. the end of the Bud Five l^^ar ; Ian, 
with a Govcrnnn.,t eapondibun.^ of 60 crorcs of rujiOos on capitefL 
cost of irrigr-tion of 2 million acres of land,' The ir.nedic.to 
obvious advantages are- listed bolowi- 

(l^ Sav,'-ng of foreign exchange on the import, of 2 . 
million tons of foodgrains costing about rupees .90 crorcs 
per. annum, for some years to come, 

(2) Increasing per capita income within the country 
by enabling an extra projiuction of 80 crorcs of rupees worth of- 
foodgrains each y^-c.r oomncncing from 1956-57, 



. (6) A cqulsi'ilon ^nd maliitrnt'mcf’ of huff-'i* stock within 
th*' country On I'lay t 'rng-to p''Opl'’ and Oov'mwnnt aliko, 

Xhr Coop*''■^atio-.'vHarK'^ting and VVaro-houslng Soolotloa could 
profitably t.ako%ip thin v.'c;rk. 

* K 

(6) Div'''rsion of agrlculr.u'-'^ frcm food-grains to cash 
-and util It;'? cri'p^s In caso Gov'^rnn nt has '^nough bUff'"’” stoel^S 

to carry ov r, 

(7) providing scop'' for r''h,abllitatlon purpOS'S through 
Utilisation of ’TOcio or unproductlvn lands and banishing 
poverty and squalor from such ar'^asi 

<B) Saving on r'''current r liof expenditure • 

Minimising liter d'^v'^lopmont costs in these abeasi 

(10) Making rood drinking ’.vatep available through thes'] 
Jprlgitlon walls, vlth scope for faptnlng and kltonon gapdenmgl 

(11) i?ovcloptnrnt of po-' rful conauraar pot' ntial for 

rlrctflC en^'rry in rural areas, 

(12) Forming a firm basis for progrraslv'*' and all round 
Cooper'.tlve d^'V'lepment of Agriculture, Industry, Health flind 
ttdhjcatloii in the vcovered • in oth^vr words for Comnnmlty 
iy!V'''lopnerit and Integr-^itlon on '•vide and lutenalve scalei 

C im and quiet sylvan settings 'vould provide an etmospherp for 
basla education both iia the Arts and in, the Crafts as in 
"Santlnlkf'tan"# . Industry would flourish In healthy and peaceful 
homely surroundings, an adv-antnen often denied to labour 
crowd"'d into cities -aiid tovns* 

(13) Providing an opportunity eor octlve| close and 
frl'^ndly und’''rstmdinr and cooperation between the people, 
their Represent-ativfs in the Legislatures ujid Parliament, 

Social Work 'rs, -Students, Public Organisation, and Covt* 
Agencies, in the. study ^nd solutlen of rueal problems or . 
ar-'as Inhabit^'d by .large proportions of poor, backward, or 
aborvln.al classes. 

66. These conditions are by themselves sound enough to 
warrant an a+'t'mpt to achieve them, During this attempt 
about 10'000 Small Cooporativ's will start functioning and 
form a rich .aourc' of st ady 'vork and w^alt ^4 


67, ,Th in cri^ eg^ d Ine ome o f the coromur 

be suf.f' 








ana housing . About goo ororet or rupeog nave 

eon aiio'.vf'd in the Second pive y.-ar Plan on Community 


ljovelopn''nt Prci'’Gt5 covering about 300 million people^ 

The present goh''^e cover cbout 3 million people, .*h<? . 
proportionate Investment on 3 million people for domrunlty 
fievelopm nt under the goQond Five ye^r Planmay be about 
2 GPorrs over a period of 6 y'lrs, With an Increas.'^d 


income of nearly go brores of rupees per annum, there 
should b-'^ no difficulty in this ar^a m'-'ting its orm 
cemrirnity development r'''quirf'm''nt5 on a far more impressive 
rO'il'', y.e-^r af'^en y.''ar from th^ l•■>nd of the v''ry first year 
•e >:h'' 3 'c nd F.A’ Y er Flan. 
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attar^t' ia aU the xiOBe ia. ..^a ai Irtensive 

> : n •r 'JL ^ ^ m '' X IIk a 4 i% r» r\v» r’ ^ •^- •- f'.'vy t\^ 


©z^reoexy cttuia/tii'u xii yv%;A\/ ivjo^«vo-* -u,w.»w ^ 

■trE-Cta vT'lish say ifeptiy he calisd ’d'cst-boi/la’ aud •graval-flowla *," 

Ih alao saya that "poverty'-of the people haa reached a iiait w-ii2.i i 
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pittar^co ol S soera riC3^ a ^Tse': e^iual to Tjs, 4 p gr pontj ai ox' acu 
and Jits/- par’lnor.th'ToVa chilcir'^iven as aratnitoufe relief of 


..no of cuhsiotence. 
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13. 


Simll’^.r ar'3s ^'xlst In n''^lghb.our'tng Blha'r -ind"Crlssi ivlth 
Ilk' probl/^r?s of .ngricTiltunl lmpovn 2 ’iihri''nt. 4 lorgp p''’i'c-nt- 
ag^’ of Back’vard and 4borgiml Classes is found in tho' 
population. Though tho annual rainfall is about 55 Inch'-’s 
on an av'^rag-^ tb^ undulation of th^ roil, fast run-off 
and yaui:o/bol7 jiata;ro of th^ prodpitation j^oopardls^s crops 
rpa t^dly , Siib-soil wator Is a v-tv pronislng source of 
iHhtion th'^^ iov'^1 ranging from 4 to 5 f-^t un to 36 f'"ot 

pending"on soil and season. A fom 
sl.an_\y^lls ar'-' in 'xlst^-'nc^-' of r ^’c<^^nt o rigin and show 
good sub-soil a’at.or potontial . ^ 


70, Thoso ar-'~‘as aro In nood of d‘'^volopmpnt most . 

Th^' rom'^jy is as slmplo as tho probl^ro has Ib'^'^n hlthprtn 
alsmost Intractablo, it is to provldo a not‘work of 

ijr^g^^onli^olls^ c — irrigating bothTtTiarlf 

lp;:yintor crops . Each Wrll will suffice ^br a 'block 
of about 50 to 100 acr'^'s of cultivable' or cultivated 
landi inclusive of margltiali unproductivo or hitherto 
wQst* land l^ft idlo duo to lack of Irrigation facilities, 

but having good agricultural potential, 

\ ^ 

71, To cover 2 million acres of land not served 

by irrigation now about twenty thousand (20,000) to 
forty thousand (40,000) such Wells may b^ required, Tho 
cost Vi/lll be about 60 cror^s of rup' 'S for excavation, 
pumps and fittings,, Th^ work as r^et^d earlier will be 
dou'^ by Indlg'nous and avallabl • labour, entirely with 
ordinary Impiem/’nts, No masonry work is lnvolv''d In 
the construction, . . 

72, Thr' Diam'ter of the Well which is Conical 

in shape rang-’S' from 160 ft, to.200 ft. at gr'und level, 

The excavation continu"‘s maintaining a. slope 'of '2 j1 

(2ft,horizontal t 1 ft. vertical) uptc a depth of 

26 ft, b'-'low greund l. v'’i. Therenft-r e'xcav'^ticn ■ 

proG-'-eds te a further depth of 25 ft, more ■•ith a slope 

of 1:1 .(Ift.horizontal : i ft. v rtical). This 

leav's 'a.bott''p. diaroteT of 50 ft. at a total depth 

of- 50 ft. from ground 1 vel. This is gei^- rally 

sufficient, ^n -xtra d''pth upt^ a to-wi of 60 ft. from 

gr 'iyad leye-l co'- Id bo secured by continuing the 

excavatien ".'ith a 1:1 slope foj. further d' pth of 

lO ft, b' yond the 50 ft, depth ■,;'^icV' is norm'’lly 

sufficient. This would cost about Rs 1,000/- .mor' 

ti-an the cost of -xcavatlng a W-11 up to 50 ft. depth only. 

(N.B, k sepapet' I'stinate is attach' d based on rates 
of excavation allew"d in '■■xperi''->ental o/oll Constructions for 
irrigation purpos s in Bankura District. 

Similar conditions apply in neighbouring regions. 

73, The work is highly and essentially decei-tralisod by 
its V'-ry naWr^’, During the process of •■'•xcava'.icn it will 
give much n'-oded assistanC'" to un-omploy'd ‘Uid under-employed 

enle in villages.. It is eqsy of local und-rs^-'anding and 

It requires no t■ chnica.l skill. Sach supervlsleai 
ana guvi^no-- as is n-'cossary can be previded hy loc i talopc. 


74. 

acres 


It 


irrlo at a '-n 


. /’^quires c^nly Blocks of land about 53 to lOO 
n - xte^t fo,, ach self contained project of sn 

irrlf -ting that blgck, Th~ urpreductlye 
. yf unc'rtalnty of crops th peg mless 

j .6 c OP's 4 q tb~ r ’ scu^ d is 'an aut om a t 1: Inc ntive 

to arricu.ltura.st s 
wells , oh a ^idt 

sour vh'-m to .fcw'epo ■'5 small piOrtion’ of larid-fo'* 'tht’ ■ 

Weilj and for Wr^yn-ep-al ^H'l.age odvanceoent incljdiiig their 
own. This portion is l^^'.ely to como ria.turally from 


r-'seu- d j-a ___ 

_ cure t he i3r. n--f its jof ir.”ig 

uad'THlmuTso'ro sc all 


_ _ ion 

This '’.'il-'l als-c," 
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thos^ oy:ninr th- portions of I'lnds in th^ 

irrlr-^tr-i i cr n^'^r 'ibout, is th'^y -^xp^ct to b'^'hofit 
most ••by'this irrip^tibn, tho idvintio'’ of. bott.-'i- r-rops 
on. tho ir'i-s ,rrtiin-d .by th^m f or . opt-volphlng thr ir 
conpnrnt-lv.-ly smill indivldu-il'-lbss ,on thn snail portions 
Of hitho^-to poor,;lnnds for'-pon^-' -by tham.^fcr'th- avail,, arid 
gon.'^'ral ' la'vo ..-^(jT/fxnbafTirnt, 


for 


7&. 




L,t, fpr axcoic-aticti and ' punp 'and'.if it'tdings 
' oach Ifoll, at Ks 15-^OOOA por Woll,:';. 
:vlU, carry, on. -xca^-atlcn' -issistad'-by: a 


fow 


3o‘~h‘^'’bd b’d If or a‘ 

In (fid ricai s "la b cur 
Ice -1.^ 11..' rat^ or a.du.?atoj 3 _,;,pac;^)lp.;^ijjj.j 2 alntainlnp.,,,naa.sy.rani^nt' 
bnb: abb^unts...nf,_ payjaorit-s_,:aBd::'butotitiia*_'noturbsThbs'i arc 
fi::.>a'ia..ary . ip;, nature . ^ t.b''ir fu.tu.r:^ Is ' intrnsivf'lv 

^ vj'ilUp irsbthortsolv-s 

will b^. apxious to s'~'0 to its ppopor oxocutldn,'_:vji!u^3;fth'cr-. 
supervision could bo roadily provided through'Gbvbrnmont' 
souPc'^s as v;oll as rosponsibl'anon-cffieials. 


76, To the exti'nt those will bo forthcoralnp advaheo' 

is as.sured. There is no roas-an to f 'ar failure. Even 
If sorno walls only -ro offered first and oxocuted they 
v/ill spur ot>^'rs to cone' for-'-ard in much larf."'r numbers. 
This is 1 ound ir 'm oxpori'^wic'^'', Ev^n part on 

•vlll provide soma irrigation to start -.vith, at least 
for Kharlfj •chile, further excavation can be carried 

on alternative with limited irrlpaticn till a good flow 
is secured, say at depths varylnp from 40 ft. to 50 ft. 
hot Ine Is' lost throuph the-s'e excavations,. On th^ oth‘'T 
hand progress and improvenent' will be steadily a growing 
and continuing process, 

77, The work can be done utilising existing District 
Administretlve machinery geared to the redulremejit, 
coordinat'd C'-'iitral -and state-guidance and assJ.atance - 
a;ith loc.al^,initiative and co-operation plageinp a- big, actilve 
and ent'usiastlc part in its ow'n advance'. The help'^of 
social' .and public' orp.)nl sat ions- and Institutions and of 
social -.'orkers and public-spirit d ..people, wl"" bn 
invaluable, -^nd readily for-thc-o-.-^ng, 

78, ’<Vhat is needed is drive, understanding sympathy 
■and a spirit of se-vlce. For'Cune.t--'\v '-.-c flch In 


th'-’se, '/;.3 should succeeod if. yn wre satisfied that the 


objective is wort'- the att-'mrt, ai-^j j.-termlned in 

achieving it with si,eod and method. Staff ind 'workers 
of the Sh.arat Sevak Samaj, the Ml-Indi": Sa’va S.'va 
Sangh, th'-' Karljan Sov.ak Sangh, th-' Gram Ud/og Board, 
the Incian Co-ope'^wtive Union, and other arymlsations• 
associatp-d with the' people’s welfare in- various spheres of 
work could all mobilise efforts in th.e direction of popularlsin 
the scheme, helpine in th" formation of Blocks -nd silting of 
wells, and assisting in watching the prog.rf'ss of expenditure 
.and execution, 

79 . From the Government side what it ne'cs is an 
understanding to pool Central and State reso-crces in finance 
to the limit of Rs 60 crores this y'ar. Thr=G Stages may be 
involv d In the first instance, namely West Bonral, Bihar 
■and Orissa.' Each can work e-^iusively in i's own ar^a, 
each well excavation' proj'eet being a self-centoIned one .■ 

8 . 0 , So.urc.es of finance could be from iiinor or Major or 
Medium irrigation heads, the ultim-ato -idvantop- through 
irrigation being similar,. They could also b^'a part of deficit 
fin,ancing of equated subsidy on foodgrains, of the savings 
cn aiatj.'cipa'*' •'■ fe-p lat.' I"”'- rts of ■^oo.dmralns ip. this or in 
later years, or from equated margins of profit on local 
procurement by Government from the benefitted area on easy 
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c ■ ■■ i on 

D'-' r;ih. 

: "in f 

VolUT.-'- of Excev ’■ ■' icn 
in Cubic ft. 

'Rata; p 

i Cf't. 

('Cui G-^ri 

Cos", in 

Rur• s. 

d) 

Ml) 

5 

135,50:) 

R3 l/- 

1,256/- 

M2) 

5 

108,50) 

Rs. 1/4/- 

1,356/- 

B(l) 

5 

64,500 

Re. 1/8/- 

1,268/- 

B(2) 

5 

63,500 

Re. 2 

1,270/- 

C 

6 

45,500 

Pr2/8/- 

1,138/- 

D 

lO' 

61,000 • 

Re 4/- 

2,440/- 

~j 

10 

27,000 

Pg 5/- 

1,850/- 

F 

• 5 

11,37.5 

Rs.6/- 

682/- 

To*-al 

50 F--. 

5,46,875 cu,ft." 

i-C ■■ ■ ■ - ■ . 

11,358. 


r^ul-f^iply by l/3 X(22/7) Ixl forroulT for Cori' Volu!^-, 

Th' Cos*^ COT' .s *"0 Rn ll,t?26/-- 

Ibus ■’■-h CoR'’’ of th''- Irri” ■‘ion,,Vv' 1''. 12,'000/- 

• V r."! , 

N,3. 

If -'h vv-'ll h-cs *0 b'- d'Tp->n -d by cno'-.h r 10 ft. Ro 

v -Qh n tc-nl d'T^h of 60 i“:. b-'low oround 1 v '1 ^or incr 's- 
of flow, -hir; c'-'.n b- bon"’ by n t in •'j in in • 'h" slop*' of Isl, 
Th^'- . x' ”0 COS'- lb ^•’T’ouno ‘o ono-'’'^ ’ .1,000/- 


ir ' for'vc'^v""'ion (22/7) X lOOxlOO, 3^ .ft = On- :’.pprcx. 

.Ir-'C -inclns-i" of 3^nkc (2‘/V) X 180.x 180 S.o.f'' == T’-o oc”'-.s oppro 


84. Or s -rid-'s ’"ov 
nnd o w iond • ‘. i r s ir 
in ' ''' rn ."2 i one 1 s Ph,'- r ■■ , 
n.r.”;:ird swjn“ i .e'i u'' f'r< 


-10,800 ere-"’ 
o p", l'^',200 c-'o' 
''' incr- 2s. 1, 


b •'-R t o', Indie 
d 1 u].'I ship, bobh ■ 
K ■' “ i'"111T In^: qct: ,, h .s 
n Rs 10,200 croP.R. in 


in l9b,b-56 irio i.s 'xp 
•'s in 1060-61, iep^v^-n 
n ■' '■'■R-,' 1 inc-e^''' ■’ill b 


' r> 


no- 

r.'- 


s inc■' d'"p■'nd'’nc' 

■ b V;omf’ '-md iri bh 
b ^ n T-rll on '’h- 
1980-51 --o , 
tO '-'O up further 
'•'nd 1960-61 


2,900 


cror s. 


8 '', 2'■'•'id ■'■"cbi.olocic'’1 pro-'-T ''-rt is’’■‘Tid' n’^ ell ev r 

uorld. We e r in;; .■••t’o of 6H<'-'■feos'’'" ■■'■rp’pli ■’ oion 
for p''ic'f-'il purp/os .S'.op iis--u-p-''- vi'S-t-o' of-unperil,,’’ 1 -6 
Te''''r"el 'd-'e^nc ■■ iitu ^nr -r--s-'>'''-'-C'<"S' ar"" bound to 
■■’ro '7 and Tul.'ipiy', in cenTnor. "■••I’'} eh- ■'’'■'st of thr' warld. 


86. Th-* Su.TT 'ry of '"h'' pi'n FrerK'' pep' rg is.au'd und-’T .'h'- S'con’ 
F.-iv-" Y' --r Fl -n '■'r'O’vs “b ■ S,80o cr 'r s "'r ’"h ' bud ' I'd 

' xr "nd 1'ur''' on 11 accoun'^-s, bo-’' on h- PI ■». end ou' sid' ''h ' 
Fl'-n, bv Cen-r'^l ^■'nd s-a'-- Gov-"“rnn'-'nts, for the five y- gr. ’•nriod 
1956-57 to 1960-61 cov ■r.‘"d' by th." Sacend Five'Year Flen, iVin 
oxr-ndieuro of Ps 60. crob.^-s therefr^u to .sora'-' of eho poor st 
par"t s of thc oun *■ rv Ig llk'ly ’ o pv* ul c ' an ox er a ^yralvii of 
R? 80'cror 's e-a^h y'/r frorn ] ;?JG-dV for n' arly 2 pillion pe-opl.' 
inhabi'^’ine 'ho.s"- ‘a--.as. For Cc.TiTr’.unlbv Fro.-} ctr ■''h* Second 
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87. I '“ '.''■■s 'F-ndbl,i i’s d'’'r s‘F ’T^is'- ■‘•p'-- ' ■',''' rr- -ndn ' 'nd 

c'r." n'' O’" ''■. -dn’T cl-'ould^ ’'nsl"' d In o -h lif of '"h 
poo’’ r-.'■'. of '^r'■' lond, S 'ir^j '-n.’, RoTyo -b'' orc’-ds 

i-"nr"o''' o bis lips. To "'■h-'- 1 s'' d-y of '-'is cons cr’i" d 
lif' b- nov d ■•boub ''bo CO n'"rv s" 'kin ' ■ n'ly nd 

off col-ri -■*■ ly 'C v'p' 'h'" F'-. rs ■"roo scr’-c./lr: ' s* 

88, Th ' rr.’ s' -': o'" Co--,p'ssicn, Gccd'vill pnd Lor- ’- ■s '■•'■■ ’n 

^r.s'Tln'd I" b rv bis’jor;.’ of our ■ fl rid ir.'' 

inTii'''’-!i'"'r 1''7. . T'’’ip y p b.-' wor3.d is p'lyin" bon’ ■ •.•;1 V’ 

n? 7o b s cr •: TnOr’.'-ry of Lord 3u.dd''- v,-i"o bsl",cy vd ■’’■'■bf: i-n'.i 
yj'-b ''Is S'''’.'’ d p'*'-s'’’iv:-c. Gr it Siin''s ind 3 'rs Ilk''' 

Sbri Kris'-ii'' GF^Glyiny Dov ifi-d 8i>ri R,--- Krisbni 

P^'rar, ■ sbns '1 D'v s'-o’vn b"" pit'' '''o bnyni fyli o . .s." ip 

ard bro'"'-'' ."lln'ss. 

ti', 't!'' ccul" no ' b'''“7i:'r s’-^'-’v our d'''''p "rd for '“b’' 
p’^'lncipl s ”7 I'’'’''' ''"''v ’ n.s''rin'd in ■b”ir llvs no •oc.,.i ■ r. 

tb'in by "nsli'^'lnc’ “Vi Ir n in no ll''7's of rnill'ons 

of our poor s't bro b rs ■'nd sls’''.' rs in i 'b■'■n‘Ibl 
Cip ■'bis, -b • ^ T’,vo Tbous 'lici Flv'’ Pundr d \nniv rs '''’r of i’b.' 
A.b;fUi'': of Loc'd 'R'Kldbi, b^'ln^’ sol'-c 'n''’ li- f ^ "'b'’n 

aa ' of 'i "r 'r'" niclonil 'nd cc-crdiii ' d ■ ort ^ in 

l-s d 1 ■■''' 0 ~ 1 on could "••■■11 b<' i FIis‘''orin n y n' ti '.—'d 

c-c -'si'n, ■‘n''' in k' 'r'inr, -itv- ''b' d'”'! f.nd ocst 

' • > ,1 •-r.-; ,ii''i-'n- of Incia. 






2 , 0 . 1966, 


Cptim^iu irri^;L:'iion' tubeyel id -i'vGt -i, 40 , COG e. cl 4 , gi'/c- r, 01 ', 
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The Pilot well at Gultanpur^ Dalrii v/as sanctioned in Juno 
1958 by tho Ministry of Food 4 Agricult re^ Govemaent of India. 
Subsequently in Dsceiiber 1958 a Technic 1 Commit too representing 
experts drawn from 3 departments in th^: Govornnent of India after 
mature conslilration of data so far^ then arrivifi at conclusions 
on final reco,:i;isr!d,.:tions v/hich inter-alia declared that s- 


* Largo Kutcha Irrigation VJells of the type of cunv- saged by 
Shri Iyengar nay not be expected to give a discharge more than 
1 500 to 2000 gallons per hour oven in favourable strat'-i. aH 
experiment Oil gd::- ervotiuns carried out so far l;e.d to t-iis cuncj 
Moreover th-- conclusion is .amply supported ny the proved physical 
facts of the hydr-. alt cs c.I ilov/ in ■'oells... 


ion 


•The calcuioijic.:;s nxi,- expectations for a high discharge 
from these types of wells soem to be oased on a-popular falacious 
idea that disc::arg..;3 in a v;ell will increase proportionate-ly ic 
the difiieasions ci the well'. 


'In view of tne discharge -expectations 
the boiiefits derived from such wells is not 
surate with th.; cost of these v;ells. 


as dis cusso d abova ^ 
lixely to bo cominen- 


Besides these there are other innerent disadvantages of this 
scheme, such as CGGupat_sn of large area of land and cons tract ion..t,_ 
difficulties of wot earth excavation which are considered to furth.^r 
and to the infeasibilitv of this scheme.’ 


large 


The riilot well is meant to test tho feasibility of construct;':.:-! 
kutcha irrigation wells of this typo and the economy thereof. 


Construction he.3 been ably handled by local talent v/ith the 
help of timely financial advances from tne Indian Cooperative 
Union's Rural Development Division at Mehrauli, vibich is being 
reimbursed vath recc'^eri.es on ru.na;ing bills p.iid to the Ghairrvian, 
■\rillage DsveIcpnijn:: Oou'icil, Sultsuipur. 


Tne ccnstruction of tho pilot well is itsa.lf proof of tho 
feasibility of constructing wells of this type. Ordinary masonry 
wells which are the onl.y existing sources of irrigation in the 
vicinity - caused rupees 5,000 or more and provide inadequate 
irrigation to hardly 5 acres .annually, the pilot well is even now 
capable of fully and satisfstctorily irrigating SCO acres of crops 
annually. Even on the present figures, capital cost per acre 
irrigable vx-rns out to Rs.200 for the pilot well as against 
Rs.1000/'- for an ordinary well in the same locality. The balance 
in favour of the pilot w^oll could b-: oven more striking with fu-.-th-. :■? 
deenening. rriring the progress of construction adequate irrigati; i;. 
was provided to a limited area. The well is being doepended for 
higher flows. Tho present flow is not less than 8,000 gallons per 
hour. 


A fishery has boGn started in tho adjacent poxid, and the 
waste land adjoining tho '.<rcil is being dovoloped as a nursery 
and orchard. 

Irrigation has yielded buiapor crops. A number of farmers with 
scattered holdings have benofitod by cooperatlv-e of .the 
irrigation water. 

The well is pi'oving satisfying ana attractive to neighbouring 
villagers also, */ho are appreciative of its special advantages aiid 
economy in respect of their rapid agricultural development. 


P. T , 0« 



ihe scheme of large kui:cha irrigation '■rells is 
utilise rural manpower resoiu'ceii ui'i an ejctensive scale ir, 
the speedy construction of similar wolis in various aarts 
cucu.try. It is a labour-iAtensiv: public ^works prograiUic 
goring a chain reaction oj. acoeleratod and 
urban pros ..^r ity. 
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Tnio is Imnodiately vrriiiablo. 
received irrigation during the winter witn water pumped out 
during ozcavation, Ihero is enough water in the 
100 acriiS of Robi crops and con in-ibut ■ en ex tra 
Rs.oOjOOO/- thereby- It can also ir:-iff.;-te with ease 50 acres 
of 'early and latv.^ suramer vegetables. Gross value of the extra 
'^utput could be not less than Rs, C'0'.0o0/- in the favouraole 
markets afforded by proximity to Delhi.. 

There are added iriigatlon b-enefits of insurance of 50 acr.n 


of .iCarif crops against inane qua ..a ar 
fertility vxith green 'manures. The cuoitul 
at Sultanpur can ther'-fcau- be more 
value of the annual addition:,! output of tn 


nd lUitimaly aid ai\d raisingsoil 
cost of the pilot well 
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.is scheme in its ai'ticle 


headed "a chain reaction iii agriculture'’ in its issue of 10.5.55 
and showed its excaptionalJy high economic content in the field 
of planning. The article is self-explanato.rjj- and roveal.i.n,g, 

Th,.«i value ci the annual increased ugricultural outurut du: to 
i^-in'^tion x*nm the pilot well is linely to b: more tnan -ioublo 
the capi ;al co '-t of its construction. In the main scheti; of 
large kutoha iriigation wells it was assu.ncd that the value of tne 
sr<,.ss annual i.ncrveised output duo to irrigation would be siiftjtl.y 
mo I"'^ than the capit.al cost of the well and ruinning costs of 
pumping. The chain reaction built up on tne oasis of a very 
conservatlV'S estimate of increased output can bs -evon more 

in the light of the excellent pros pects 
r^veaL.id by the pilot well at oulta.npur 'where double the value 
of tne project is realised within a year itself. 

^tJith a vigorous and judicious husbanding of proceeds of such 
devoxopment, it should bo possible to stop up production as 
.sp-ieuxly, substantially and econovaicalTy as desired. 

With an initial advance of 100 crores of rupees from 
Governm'vnt souri,®^ i n .int nn 

. .....n e^vtirnpient financial aid thereafter, it is quits po,ssibic! 
to set up_a chain reaction starting with ?.Q,000 kutcha irrigation 
Wc-lls giving two million tons extra foodgrains in the first yec.r 
and ending with^24 million tons above the base year in a five- 
y-ear period of developm-ent, alongside final return to Governieent 
of tne 100 crores advanc.ul initfally. 
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PLAiv'NING COT-MISSION 
(NATURAL RESOURCES DIVISION). 

Preliminary comments on Shri Mandal*s note on stepping up food 
Production. 

Shri Mandal has proposed a scheme for the construction of 
large open wells and pumping water hy means of ele-ctricity or by 
diesel engines for irrigating lands for rice and other cultivation 
It is based on limited oixperience of a v/cll vmich was coiistructed 
in Bankura district some time age% The main points claimed in 
favour of this scheme are as follows:- 

(1) The well should have a very large size of 50 feet 
diameter at the bottom increasing In steps to about 200 feet ,it 
the ground level with a small protective bund all round. 

(2) The total land required ft^r this kind of construct,ion 
would be about two acres for a well and it ;i.s suggested that chis 
land should be donated by the villagers themselves* There is -also 
considerable amount of excavation which is expected to be und-ur- 
taken mostly by the cooperative effort of the ^ojaeficiaries. 

(3) A well of t.uis size is assumed to give 1|- cusecs 
flov/ (or-33,000 gallons, per hour) which is the same as a regular 
l'^ ft* diia, tubewelL 

(‘^3:) The total working expenses, vmich maixily arise from 
the cost of power or fuel oil- for running the engin*o and pum.-, 
will have to be borne by the people in addition to a ccxitributi--:." 
towards 'the initial cost of the well and the pump se't. 

(36) The extra yield per acre from a well of this kind 
was assu-med as one ton of foograir^per acre, ,xS a reisult of 
sitsequent disc’'ssion with the officers' of the Hanniing Corcraisci- x 
Shri Marudal has agreed to take an increase of 0,2 ton per acre, 
which ixG tile average figure assumed for areas benefitt ed by 

tube-weld^, 

(6) It is claimed that if this scheme is launc:hod on 
a, nation—wids scale of 10,000 wells, it v/ould ie capablie of 
produclngg nearly one million tons of additional foodgrad-ids on 
the assurmption that eaoh well would irrigate about 420 aepres, 
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Shri Manclal at first envisaged dOjOOO vrells each coramandinr 50 
to 60 acres 5 he has changed this proposal nov; to 10.,000 v/ells, 
each commanding 420 acres. There is no clear basis for tho 
assumption regarding the area commanded per u’^oll, 

(7) The scheme visualises conside?rable government 
initiative to the extent that the welds and the pumps are to be 
installed at governmenr. cost ;ind possibdy maintained by them or 
through the village cooperatives, 

(8) The extent of additional benefits is expected to be 
substantially more than the expense of pumping etc, and it is 

suggested that there would be sufficient savings for reinvestment 

« 

in.constructing more wells so that v/hat is termed a "chain reaction" 

(9) An essential pre-requisite for the successful implemen¬ 
tation of this scheme is maximum cooperation from the rural 
communities for donating the land required for the well and for 
undertaking to pay back the heavy pumping charges and the initial 
costs, 

2, Officers of the Planning Commission had the opportunity of 
discussing wich Shri Mand;al the details of the scheme, Thei'r viev/s 
on the scheme are given below;- 

(1) The satisfactory working of the typo of well suFggested 
depends very much upon the soil stren.gth at individual locations 
and there are doubts as to the performance of such large wellsj 
which may cave in or collapse in course of time. The cost of 
R3,15,000/- assumed per well appears to be low ,and will depend 
upon the t pe of soil and the need for ;u‘iy special protective 
measures. 

(2) The extent to wtilth period would be prepared to corno 
forward to donate the land (two acres) and offer to uundertake 
excavations with partial or no wages depends upon the results 
which may be realised from the first few viells. 

(3) The yield of water assumed from a v/ell Cf this kind 
appears priraa-facie, somewhat high .and depends upon esub^soil 
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v;ater conditions and the proximity to other wells. Sn.o.>i well v/ill, 
thereforej have to he carefully located at places where there is 
an assured and plentiful supply of water, 

(4) Pumping water from open vrclls for irrigat.lon purposes is 
fairly common all over Indiparticularly in daces where electri¬ 
city is available at reasoiiahle cost, do far, ixidJ vidu-:.l wj th 
initiative and means have availed of it, ofte-xi with Government loan 
assistance. The cost of irrigation by tliis mean, is obviouslv much 
higher th.in from flow irrigation. Thi,s hiah cost applies to areas 
served by tube-wells as in the cost of U.P. or Bihar where water is 
sold to the cultivators. Past experience has shown that in all 
cases the people are averse to paying such high rates. The U.P 
Tuhevells vGcheme has not been in a__position to meet its v/orking 
costs while in the case of Bihar considerable losses have been 
incurred on the tubewells scheme. The success of tho scheme 
sugg.ested by Shri Mandal v;ill naturally depend upon the extent to 
which the cultivator would be prepared to pay comparatively high 
charges for water provided to him. 

(f5) There are a great many difficulties in the maintenance 
of diesel-drivon pumps, which is generally expensive. Again, 
oloctTicity is not widely available. 

(6) There are grave ^ioubts as to tho abj.lity of a well of 
the kind proposed to irrigate as alrge an area <'S 400 acres 
Including some rice cultivation, even for the purpose of 
supplementing a rainfall of about 25” to 30”, Tliis aspect will 
naturally have to be Investigated by State Goverr'-ments in groat 
detail. Further-more, there may be practical difficulties in 
distributing the water from a single well, over aii ex^.ensive are:, 
of 400 acres which may require long length of pipd' or lined 
channels or hume at high cost \\rhich dll have to be provided by 
the landowners or again at government cost, 

(7) A nation-wixie scheme of 10,000 wells would cost about 
50 creres according to Shri Mandal’s revised estimates. If 
local conditions aro not so favourahle, as he has assumed, the 
cost v/ould be substantially more. 
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(3) The total provision for all the States for the various 

kinds of minor irrigation v;orks (.jg1?s, tanl-s, tuhowells „ hands j 

canals, etc.) is Hs.78 crores in the -econd live pear 'Ian, In 

addition to this, there is a ^revision of about Its,50 crores in 

/ 

the CoruTiuraty Developsent 'Toiects and Haticaal Enteasion Blocks, 
Before a scheme costauig a largo saa of -.heat Rs,50 orores, .as T>a::. 
forv/ard hy Shri I'andal, is considered for i.nle^sentation, Stat.3 
Governments sliculd he given ais opportunity to axanine the relative 
merits of large open well pumping in cersparisien v.ath other types 


of minor irri.gation works in thej'r States which i.av,''' 1:6 le.ss costly 
and ca'Tihle o” yielding greater benefits. Even if additional 
funds were availa]>le for minor irrigation works it will still be 
necessary to determine ’uhother the scheme proposed b'''Shri Mandal 
will give bettor results than other tapes of mnnor irrigation work 
that are undertaken in different parts of the country. 

(9) The manner in which the recovery of charges has to bo 

made from a large number of 1,'indholders v/lio vjculd be benefi ^ b'y 
well irrigation, will have to be carefully worked out. Prima- 
facle, it is considered that it vrould bo a groat’ac'hioveraent if 
the actual cost of service could be recovered from the cultivator;? 
It is most unlikely that any surplus roven?rc ' result for 

reinvestment so as to build up a "chain reaction.‘‘ 

(10) The comparative ecv.. icmic-:: sui' tno scale on which a 
scheme of 0 ::is kind could be la,uncned depends upon detailed local 


investigations which will have to be undertaken by the various 
State Governments, who will also examine the rolarive pricrities 
and benefits of other mlno': irrigation schemes v/hich may be 
capable of producing better results in about the same rime. 


S d/**S, S'. I'j -r ■-! Q B/'U 
5,6,50 ' 



Ko. DSP/PL/SP/1/30 

Dlr<='ctorato of Statistics & Planning, 
Governront of Saurashtra, 

Ra.ikot. 

DatPdj 26th Soptprr'ber 1956, 

To 

Th'p SocrPtrary. 

Planning Corrrission, 

Govprnrant of India, 

Dolhi. 

Subject:- Dr. Pashupathl Kancal* s vn .scesr-t/ping up food 

production. 


Sir, 

I ar dlrectr-d to rofor to your lGt+-pr Nc,PC(VVl 
(3)(45)/56 dated 9t.h July 1956 and to state that this 
Goyprnrent agr'^os with the v:‘ov;s expressed by tho Planning 
Conrission (Natural Rasourcos Division) In prollrlnary 

comments on Shrl IJandal's note. 

The ass^ITptions made by Shr’’ liandal ■ill not hold 
in context of conditions obtaining in Saurashtra and the 
execution of any scheme on the lines indicated by Shri Mandal 
Is not likely to prove fruitful. Wells sunk in Saurashtra 
have to be dug through hard stratim", and the costs are 
fonsequen'ly high. Again, because of low sub-soil water 
resources, increase in dimensions of a well will not add 
freportlonately tho watering capacity^ 


Yours faithfully, 


Sd/-( 

Director of Statistics and Planning, 




Fror 


K o,?4l'j[0CXXV-B-Bn7/56 


Sri D.B.Du^-t I.A.S. 

Dopu+iy Sf'cr<^T:ary to tho Govt, of U. P. , 

To 

The S<^crrtary, Plannirir Coritlsslo.ti, 
Govornront of India, 

No'v Delhi 


Dated Lucknow, Octob^'r ^ 1956, 

fubje#tj- Dr. P.Mandal’s notes about pumped-Irrigat:’on frorr 
large open wells for Increaslne agricultural 
production. 


Slf, 

With refer^^nc? to your letter No. PC(V)/l(3) (46)/56 
dated July 9, 1956, I an directed to say that the scheme prepared 
by Dr, P.Maneal on Pumped irrigation from open wells appears to 
be baalcall’^ i^lsound. The basic factor that has been ignored Iji 
the aeher4 Is thG+' ^he supp‘'y of water from a well (tubewoll, 
masopjiy well or thla type- of well) does not d'^'pend on the 
diameter of the well but on the discharge of tho springs or wa+’er 
faring strata that supply wat'--r. A arger diameter has only 
three functions viz, (i) ^o enable rhe tapping of all tho springs 
(li) bigger area for storage andClil) greater facility or 
H^venlencr fo-r lift arrangement, The third doe's not affect the 
^pply of wlter, Tho second af-^'^cts it very little, The first 
Ijj-important bp*" is irrelevant to the present case because the 
maxlmtir slue ♦e-^dod for proper tapping of the springs in a 
paV.ti^oular rogion Is not more' r^an fev; feet. Thus the basic 
alsnmptlon does not re-'t the condition of U, P. and the entire 
tuper-strupfurd of the schemo based on 1^ *io4 seer to apply 

to^the needs of +'hls' State, Besides ^hls, thw largo sized wells 
frr storagp have an advantage in only those oases where water Is 
lifted by Srjjrae low-capacity lift such as Persian Whe-^ls etCk 
They-are. however, out of question where a pumping set is used 
because the entire quantity stored =>urlng the night time will 
be lifted wit’'in a- few minutes and the well will not work 
imless the rate of recuperation directly from the water springs 
Is at least ras much as the capacity of tho water lift. The 
additional f^^ield of one ton per acre assumed under ^hls scheme 
aj^ears on the high side as tho Planning Commission's estimate 
for addltJoh-al yield on account of minor irrigation sbheme ' 
is only 0,2 tons per acre, Tho estimated cost of Rs,16,000' 
per well also appears to be gross und'^r-estlmate for condlt^sbiis 
as prevailing in D^P. 

?>, to the '"iThe State Government have given very careful 

proposals contalnod^ho note xid feel that though tho ' 
foheme' might have been a great success in West Bengal, the 
conditions in U. P‘ therefore n^t very agreeable f^r taking 
up the schemo. 


Yours faithfifllv, 


Sd/-( D.B.Dutt) 
D'T'puty of^cretary 



G0vr-Ri\:.«EI'.T OF TRAVAi'^'COR£-COGHIK 


PLAi';r. mG DE pA m er t 

NOi L.Djs.24406/56/CS. Dat.-c*, Trivandrur, 8-10-1956. 

Froir 

Th> Add It j onal PlanniiiK Corrr’issionpr and 
Sacr>'^tary, Trivandriar. 

To- 

Tho S' c rot ary, 

Plannlnr Commission, 

Row PfIhl 

Subject:- Irrlf^atlon- Purpl'd Irrigation from largo oprn wollg 
Sch'’rc of Dr, P.Mandal rE P., 

Rof:- Your lottor Ko.PC(V)/l(3)(45)/56 datod July 9, 1956, 

Sir, 

I am diroctod t© ioavito 3 roforanco to your lottor 
elt.pd f tr n rdlng two notos of Dr * P,. Jiandal PI.F,. from Wrst 
Bengal, about a schpmp for pa»^pod- Irrigation from largo open 
wolls, Tho schomo of Dr. M.andal has boen oxarinod by this 
Ooveminpnt and th y have como to tho conclusion that it is 
in tbip nPithor feasible fl'or economical/are summarised below:- 

Tho schemo of Dr.Mandal is similar to lift 
irrlgatnon except for the extra cost of wells, 
In this State, ev^n lift irrigation schoires 
do not appear *'.o be quite good economically. 

It is ex'^rnrely doubtful whether co-operation 
from tho public as expected by Dr.Mandal, viz, 
donation of 2 acre? of land for well, free 
earthwork <'tc. will be forthoom.lng. 

(iii) Open wells without masonry may not be feasible, 

(iv) The cost of wells estimated by Dr. Mandal is 
■^00 low. 

aijci 

(v) ..availability of sufficient quantity of sub¬ 
soil water is also (Soribtful. 


State, The 

main coneldera- (i) 

tiopia in the 

matter 
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Yours faithfully, 


Sd/-( 

For Additional Planning Commissioner ana 
Secretary, 



GOVLmmi OF -‘334^ 

PLAKKI^jG and DEVKL0R'?E,KT DEFARTI'^T 

EO. Pi7R, 175/66/49 D S^monp, the 12th Decerber, 1956, 

Fror 

Shrl D.R.Kohii, I.C.3., 

Secrptary to the Gov' , o Asso' j 

To 

TrS'"c'♦'ary to the Govt, of India, 

PI annIne Co’^’oiss 1 on, K?\? Delhi , 

Subject:- Pir tr'd 1 n^i^o.-ion froj- l^argo opon wells, as an 
ecoriorical rroans of Icreaslng agricultural 
product: on. 


Sip, 

In acknowledging herewith the rooelpt of your 
letter Eo.PC(y)/l(3)<45)/r6, d - t^d th« 9th July, 1956 
forwardiiig th'^rewlth two notes prepared by Dr, P,Mandal 
H,Pt fro’" West Bengal on tho above subject, I ar directed 
to forw‘<rd herev/ith a copy of letter lMo,3847 d^Cr'd the 
§th Nnve’^hep^ 1956 fror the Agricultural Etirlneer, Assar , 
'^o which i.hr- State Government have no ©■►her cornneci^s to 
rrako* 


Yo rs ♦'a.ithfully, 


Sd/-( 

for Secretary to *■!)"» Govt, ot Assa” 
Plarnins and Dovelopront Depar‘^"'ent, 




Copy of Ko.3c47 d.n.tr.d 9.11.56 frorr the AprJcu’!,'^ursl 

Engineer, Assam, Gan'^atl "c rWo Add’'^:’onal D:!r'’ccor of Agricul.turo, 
Assa'", ShH'ong, 

Snb:- No*"-’.? pr^'rar^d by Dr. P.T'-andal F. of l'Ves+- Benr'-l on Pu* p"ci 

Irrigation fror. laroe oj>en ■'.'"''‘’Is. 

Ref:- Mer-o No, PC(V)/l(? )/45/56/Govv. of India Pl-innlrio Conmlssion 

d<-.tcd 9.7,66. 

In rr'^’-rnln-' 'n,’"e-vvi uP the .^bovc noocs after studying the sare 
thoroughly I beg *o so-*r- j,s folTo'vs:- 

1* The scha'' e as r)ra-vn up by Dr.Piarjdal M. P, Is mean*- to provide 
irrigation by paeplno out yater fro-r- open v/ells excavated to the 
siee of C9 ft. dia at th<-^ ton and 40' to 50' dia at the bottom and 
to a depth of 50' ft, 

2* The land requlr^'d for excavation of ♦“his large well will 
require approximately 2 acres of land which should be donated by 
villagers by themselves. The excavation is also expected to be 
T^dertaken rrostlv by the Co-opera+lvo effort of the beneficiaries, 

2, The scheme envisages tha* "he Government should bear all cost 
of installation of the pumping sets aiid a part of the cost of 
excavation of well. 

4, The pro requesites for the successful implementation of thi5 
scheme as pointed out hv th^ Planning Commission is maximum Co-op¬ 
eration from the mural Communities for donating the land required 
f«r the well and for uridcrtaking to pay back the pumping charges 
and the initial cost, 

5. As regards the possibilities of introducing the scheme in our 
State I am afraid I am not in a position to cornament for *he State 
as a'whole as I have no knowledge of the underground water table 

or of soil strength of all the ar‘ as v/here irrigation is necessary. 

As for the areas like Kaki, Fullanganl and Subsnkhata where 
reclamation of vast areas are done by departronta and also Scnajull 
where lot of reclamation wo^k was done some year back and problem 
of irrigation is acute, I b'^’g to point cut tha+- ♦‘he possibilities 
of Introduclne the sebeme in’*‘h‘-3e ar'as with success is doubtful 
Insplte of the availabl"'it-.y of requisite areas of land for excavati*’ 
ing wells, for reasons stat'^d below:- 

(1) The underground soil structure of some of the above 
mentioned areas like Sonajuli and Subankhata is loose 
for layers of boulders and grav^’ls which wl‘'l make _ 
excayation very difficult to a depth of 50' f^-. and 
even if with difficul'''ies well are excavated cavings of 
the sides in all seasons and mainly in the I'C'iny season 
will collapse the wel]s. 

(2) The mdereroond water table in these areas are very 
low e.e, at Sonajuli a well dug to a^depth of Ou' ft, 
keeps barely 3 f*-. of water during dry season^and even 
during rainy seas'n water is about 4-C' ft, bblc 
gromd level, 

(3) The pumping sets wheja installed will have to be powered 
by Diesel Engines which will bo very c^gtly because of 
low water tabl- s of tho v? lls apd therefore the 
consumers will not be walling to bs^r th? high cost 
which ray prove unecoiiom.ieal I, tnereforQ bog to 
submit ♦•■hat I have t'r<-ve doubt is hy glnd egarding 
the success of such a scheme in •buf State for the 
aforesaid reasons. 



N o. FYP-1-55/5 6-37 26/EC 

Governrpnt of "Slhar 

Offlc:^ of DPV''‘4p3p"'ani. CornlssioiiPr 

Patna, tho 28th Dpcerbor, 1956. 


Fro^ 

Shrl B.D.Pando, iC.Sv, 

Dp VP lopront Co-io ol'oaar, Bili-ir, 

To 

The Chief (Natural Resources), 

Plan: Inp Commission, Government of India, 
New . 

S1-, 


I am dlrecaed to refe'’ to vour letter No,Pe(V)/l(S) 
(45)/56 dated forwarding herc-ivlth two notes prepared 

by Or, p,‘Mandal, M. P,, from W-'s* B^'-npaLl* on pumped-irrigation 
from largo open wells and to sav tha"^. Hie state •Govenrurent has 
examined and considered th*J suggestions made by Dr, lirndai, 


The views of ’"he Stat*^ Gov'^mmont are as follows 


(a) 


Cb) 


To extract 30,000 gallons per hour from an 
open surface well in Santhal Farganas for 
Irrigation purpos-'^s, and, in fact, from^any 
with under stratim 


of 


-on 
the area 


of 


South Bihar is problematic, 
o Iriion is d'.ciueoly jgiiiist 
the t -ndency of the fissures 
to close, as we go down, and 
such fissures tha’^ the wells 
gromd water, 


from 
gran 


In 


XV,;:. reoloelcal 
such v/ells, as 
in granite is 
it is only from 
derive their 


The existing .veils In Hazaribagh, Palamau, and 
Ranchi dic3?lbts Santhal Parganas fall to 
give any yield for potable purposes from April 
onwards to end of Jme. If this is fop 
potabl" purposes, it would be much less for 
irriration. 


(c) Tho proposal suggest'd by Dr,- I'fandal is not 
feasible for our State; where under-stratum 
is favour -3ble as in Patna and North Bihar, 
tubewell is the only satisfactory and 
economical answer. 


Yourg faithfully, 


Sd/-( , 

Development CommisslOier Bihar, 



From R.G. No,4 


From 


To 


GOVERNT."ENT OF RAJASTHAN, 

Planning & D^velopmeRt Departir«Tit 


The Addiuicin^l Chit-f S'^-cretTry, 
Govornir^nt of Rajasthan, 


The Secretary, 

Planning Corrmission, 

GovGrnn.Giit of Ind:^a, 

New Delhi 

No.F.3 (159)Plan/A/56 Jaipur, 

Datf-'d The 19th F ebruary. 1957. 
20th 


Subject:- Puirn^d^ Irrigation from largp open wells . 
Sir, 


I am directed to rf^fer to the Planning Commission 
letter No.P.C(V)/I(3)(45)/56 daced the Oth July, 1956, and to 
say t’ at the suggestions made by Dr, Maridal have been 
considered. 

The scheme envisages the construction of open wells 
having 40 to 50 feet bottom diameter and a depth of about 
50 feet. The expec^'ed yield from such wells is estimated 
at 3300^ gallons per hour which could be us''d for irrigating 
an area of nearly 400 acres of Rabi and Kharif crops. The 
land for these v/ells is expected to be released gratis 
through Bhoodan, 

So far as conditions in Rajasthan aro concerned it 
is not possible to have a well of the dimensions as stated 
in the report or yield comparable thernwlth, (Obvio’^sly 1 
irrigation to tte extent envisag^'d by Dr, Mandal is not possibl'- 

The cost of lifting water from wells is considerably 
high and in case any such lift-schemes are worked through 
State funds, the water rate leviable from the bonoficiarles 
will have to be high if the works are not to be a losing 
proposition. It is also not advisable levy such high rates. 

In view of the circumstances stated abovo, the State 
Government do not '^hink it worthwhile to adopt the scheme in 
Rajasthan, 


Yours faithfully, 


Sd/- ( 

for Additional Chief Secretary, 



1^ o.FYP-1166(Mlsc) -R, 

Political and Services Dopartrent, 
Sachivalaya, Borbay, 

5t'n M'^rch, 1&57 


Pw3m 

Shri B.K.Chourale, I.A., S., 

Under Secretary to the Govt, of Bombay, 
Political & Services Department, 

To 

‘The. Chief (Natural Resources), 

PI arm' in g C or, m. i s s i on, 

Goyerrunent of India, 

Ne-.y .D^lhi 


Subject:- Two notes prepar'^d by Dr.. Mandal; M.P, 


Sir, 

I am directed to refer to your letter No^ PC(y)l(3) (45) 
/56 dated the 9th July, 1956 on the subject noted above and to 
state that the suggestions given by Dto Mandal, M.P. c.annot 
fruitfully be Impiemented in ^his State for the following 
reasons 


(I) The suggestions made by Diy Mandal are not 
applicabl'^ (in this State) considering the geological 
conditions of the underground stratas and the limited 
possibilities of getting sufficient sub-soilwater. 

(II) Thc construction of a successful well in the trap 
areas of Deccan is even_otherw-ise a gamble- and obviously suen 
open largo wells in this tract, besides being vt^ry costly, arc 
not going to yield 1 or li cusecs discharge, 

(ill) In the alluvial t-ac-" of North Gujarat, the 
position of sub soil water supply is better, but besides 
engineering constructional diff icul f'.OG in executing such 
wells, the recuperation of th- wel. id not expected to oe of the 
order of 1 or Is cusecs at a depth of 60^ or so, A.ccordingly, 
even here the scope for such work is limited. It may be added 
that most of the available'' deep water resources are being 
harnessed by the Public Ylo-ks D-parTHne by construction of the 
tube wells and installation of pumping machinery. 


The following observations regarding the cost of 
open well as recom.mended by Dr. P,Mandal are also relevant. 


The cost of excavation for such well is very much 
underestimated. The total earthwer k for 50' do«p well comes to 
5,47 lacs cubic f'^ot and the amount t^O’i’rof is assumed to 
Rs,12,000/- i.e, at about Rs,2/- per lOO cubic feet. This 
too low a rate. Besides, it does not provide for any 
dewatering, which may bo necessary Coning excavation In the 
last 20 feet or so. Taking a flat rate of excavation onj-y 
Rs,8/- per lOO cubic feet the cost of excavation cnly may cor- 
to Rs,44,000/- or say 46,000/- including dewatering. 


(v) k tub" -ell of 400 ft. depth on an average wbic- 
may be considered quite safe, as compared to the type of oF'i 
well In ordinary soils may hardly cost Rs, 18,000/- to Rs.rfU,c'c0/ 
(including cost of drilling, developing gravel packtog and 
necessary'housing, casing, and. strainer 

16” Diameter under construction under North-Gujerat Tube iYeils 
Scheme gives morn or less a discharge of 25,000 to 30,000 
Gallons Per Hour as expected from the open well recommended by 
Shri Mandal. 


PoTcO. 



GOVERI^T-'ENT OF I’iE-ST BLI^GAL 
DE VELO R'EW T DE PARTT'IEN T 
RAJ BHAVAi\. CALCUTTA 
DEVELOR^ENT BRANCH 

No,4900/lS-.69/56. 


From 

Sbri 

Dpv*^ lopirrnt Gorrri'issionor & Ex-Officio 
S<:''crctary to Govt, of Wost Bongal, 

To 

The Deputy Chief, 

No'ural Resou'^cr-s, 

Plaiming Commission, 

N>=^w Delhi. 


Dated Calcutta, the 3rd June, 1957. 

8 ^ 

Subject:- Proposal for purr'ped irrigation from large open wells 
for stepping up food production. 


Sir, 

I am directed to refer to the correspondence resting 
with the Pla.nnJ.ng Corrr.iaslon'.s .letter No JsIiH-lCS) (45)/56 dated 
the gci^h-TTay, 1967 on the above subject and to say that the 
proposal made by Dr, P.Mandal has been carefully examined by 
the Irrigation Engineers of this Goveri-irent, Government have 
been advised that it would not be economical to provide for 
irrigation from; wells of the type recommended. 


Yours faithfully. 


Sd/-( 

Dovelopront Cormis.sioner & 
Ex-officio Secretary to the 
Government of West BenFal, 



From 


N o, 3122- FG- II-67/5 66€, 


Shri E.N.ManRatr^i, I.C.S., 

Planning & D<^v<?lopment Gommissloner, 
& SocrPtary to tho Govt, of Punjab, 
Plarmlng Dopartront, 


Th® Doputy Chief (NatuT*?)! Resources), 

Gov'Tnmant of India, Plannlnr^ Commission, 

Hew Delh i. 

Dated, Chandigarh, the lOth June, 1957, 

Subject:- Dr. P.Mandal*s proposal for pumped irrigation from 
large open wells. 


Sir, 


I am directed to refer to your letter No.Nr,l(3) (46 )/£6, 
dated tho SBth May, 1957 on this subject and to s^ate that Dr, 
Mandal*s proposal for pumped irrigation from large open wells has 
been examined by this State Gove-nmont In consultation with the 
State Irrigation and /lgricultiu*e Departments and its views are 
as follows 

2, The cost of the proposed large-sized open wells is high 

compared to tha" of existing wells and flow irrlg -tlon and i - is 
very doubtful if thf3 Zamlndars would be prepared to accept the 
schem^'' on their own Inltiativo, In view of the Inability of 
Gove''nrr;nt of India, to subsidize tho Departm.ental Tube Well 
Schema s, i*' is doubxful if the subsidy as visualized by Dr, Mandal 
for his scheme, would be forthcoming. There are very few areas in 
Punjab, where all the requisite conditions for the running of 
large-sized open wells, as suggested by Dr Mandal are obtainable. 
It Is, theroforo, felt that it is not feasible to translate the 
said suggestion into action in th<^ State of Fain jab. Adequate 
attention, however, is already being paid to the development of 
Minor Irrigation Works so that a net work of canals should cover 
practically all are-^s of *'he state. Extension of the programme of 
minor Irrigation Works as d'^clded in the Mussoorl conference of 
State Ministers of Agriculture, Is already under consideration 
of Government of India, In renepal, the State Government is 
Inclined to agree with tie comments of the Planning Commission 
(Natural Resources’ Dlf.ision) on Dr, Maiidal's note. 


Yours faithfully. 


Sd/-( 

Under Secretary Planning, 
for Planning & Development Commissioner 
and Secretary to Govt, of Pimjab, 
Planning Department., 



OF AJiDHRA TRADESH HYDERABAD 
AG R IC^'ILTUHC DE F ^ R?'EN T 

D-.-t'^R *h« Ju''y, 1957, 


N0,1440 E.11/56 
Fror 

Sri r.E.B-i-, I.A.S., 

D''r/jEy S'^cr.itnry to ^bp Govornront. 

To 

Thp S-croi*y V,... wh.- llo-m'rir' Commission, 

Ro-vV Dolbl. 

SubjPdt;- Irrigation- Fo"’"ini’ •l-x'uiji'h Ofifrn wol].s- SuggQstlons 
of Dr, Mandal, Ti, p, POonninr Comrls-slon-Roport 
Regarding. 

Rpf:- From thp G vt. of Ind?--, Fl'innlng Co'^’^isslon, lottor 

No. FC(V)l/(3 )'45/56 datv'd 9,7.1956 addr'^ssod " o Sri 
S.KaraslrrliaF , I. A. S., Devolopront CO"'''’ ls»ipni.r 'io 
tho Govornmrnt of Andhra, Kurnool, 


Sir, 

I '51rPcT‘~o invlt'^ a roforoncp *"0 lotlnr 

clfpd with which '^ho coplps of ,*hp t-.vo not'^s prepar’^’d by Dr, 
F.Maiiuwl, M. F. fr'cr VJ 'r,"' Rongal on pumpod Irr-lgatlon for largo 
oppx wP'lls as an ■oeonomical m«ans of Increasing agricultural 
production and a copv of •'‘hp pr'^llmlnary notr propar^d in tho 
Commission on th- sub.ioct wore forwarded to tho State 
Gd^rnments arid thoy wo ask^d .to examIno how far tho proposals 
of Dr, rfeindal could„b.o adopted having regard to tho local 
conditions and" taken thorn in-^o account v/hile forr.ula*lng their 
prd'gramrx's for minor irrlga ion works. 

2; ;I am to furnish horeiridor the views of the State 

Governments on th^ sub.j':'’.ct.. 


(1) Fo'* -ji. i 'bIng well irrigotlon, thO' availability 
of sub-artesl.an water wlthlng reasonable depths is he first' 
crlterian and It was found that oven whore canal or river water 
Is available and also electricity -jt ch^'-ap ratos it costs 
betwoon Rs.l2 to 24 per acre ♦lo mature a crop and in the case of 
larger and deeper wells of ♦'h'"' kiiid oavisaged by Dr, M ndal. the 
cost Is likely to he higher on accoimt of iar^^e lifts. Further 
tho area with reference *"0 v/hich Dr, Mandal had mado his observa¬ 
tions Is the mangetic plain with larger rain fall and small 
Intensities of irrigation and tho conditions In Andhra Fradesh 
except In coastal regions are not comparable as water is scant 
and deep in other areas. It Is, therefore, necessary to invest!- 
gate each scheme for pumping either from the open wells or boro 
wells on its o;vn merits and then decide. 


(il) The cost of sinking a well with 20C feet diameter 
and with 50 feet depth as proposed by Dr, Mandal would cost 
nearly 53,000 as a^alns* the ostira*-ed cost of Rs,12,0f'G/- in the 
note of Dr, Mandal. Th« geological strata in the Telengana area 
of •’•his State co.nslsts of mostly granite rock and bard morum at 
lower depth which does not permit proper percolation •iOf water 
and the recuperative capacity of tho wells In this area is also 
very low. In such a cas ' even if a well of the siae reccrmended 
by Dr, Manda.l is sunk, it may hardly give about 5,000 gallons p 
hour as against tha estimated quantity of 33,00>^ gallons per houi 
in Bengal, 


2. 
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In tho.A.ndhrfl rnr^lon of *hls S‘'.-ioo an ordinary -oH In non- 
poronlal ar^\as would irrlradp about 2.3 acres' in a soason and 
in the d l“a aroas whcro canal lrriua“ion is available, tho 
cultivators s -ni' fil'a.r i olnt tube wells and rach filter 
point tube w'^ll v.’ltb piapps-'it is osair'a-^od to cost Rs,3,000/- 
and it pivrs a dlscbarpo of about 55,000 gallons per hour. 

A filt' T point tub’'' well woul-l t'-'OT^rf oro b<-' roro econorical 
than th"' ,well siz’'- sur-'est-'d by Dr, Hrandal, 

(ill) Th^'i’-i a'f’o o I'lT’r:-' nu.rboT’ of strears in the Andhra 
.Fradesh which carry water till the enl of the March. A schone 
^oj> carrying ou^ 3urv"y and inv-'sti'gatlon of,, such. water 
r^tifb'cro^s aa^d to .liist,al purpsets or/th" banks of such rivers 
and stTr^ars wherever possible to get sufficient water for 
growing crops under lift irrigation is under consideration of 
the State Governr^ont, Sticb lift irrigation schert’s on tho 
banks of rivers and canals are likely to rrove Kroro economical 
than f^o .scheme su'-gosted by Dr. Mandal. 

3, In this connection, I am also to state that trial borings 
have been propo..se.d. to be undertaken in 25 places in Andhra area 
under the ejxp'aratory tube well programme wh-’^ch is still under 
investigation stage for slto selection etc, 

4, I am, therefor”, to state that ixi the clrcurretanee* the 
Stato Government conslaer that tho scher.e as en^ilsagod by I>ir, 
Mandal canho*: h-> adopted with adv?»»tag^' to thiff Stftto, 


Yourg faithfully. 


Sd/- 

for Df.put.y Secretary to the Govt 




F^OD MJD AGRICULTURB DSPARMNT 
LB^ma K0^34746 FIIIV)i?6 . 


From 

Sri N*Murupf^,a Mudaliar. B.A,, 

Socrotary to tho Govt. (Inchargo), 

To 

Thp SocrP'^sry, 

Planning Gormisslon, 

Govprnppnt. of India, 

Noxv Pplhl . 

Fort St. Goorf^e. Madras. Da**pd 6-11^1957 . 

Subject:- Food Production- pijrped Irrigation "through large 
diameter open wells- Proposals of Dr, P.Handal- 
Remarks- Forwarded. 

Ref:- Your 1^-ter N o. PC(V)/l(3) (45)/56 dated 9.7.56 
Sir, 

I ar direcCHu to iiiviv.o a reference ^o the letter 
cited and to state that this Government have examined the 
scheme of Dr. Mandal, M. P,, ir. consult-ition with the Heads 
of Departments concerned and find that it is unsuitable for 
this State having regard to local conditions and it connot be 
preferr^^d to other Minor Irrigation Schemes that included in 
the Second Five Year Plan of this State such as the Special 
Minor Irrigation Programme, schem.ns for de-slltlng-cum- 
reclamation of lrrigat|.on tanks and sinking of tufe wells 
and filter point ''’ells and river pumping schemes which are 
generally less costly and moro beneficial. 


Yours faithfully. 


S d/- (V. H. 3 -1 a k r i shn-ana) 

for Secretary Government. 



GOVERNTENT OF T^YSORE 


Ko*PD;^ 1326/68 Mysor'^ Govorn^’enT Socrotarlat, 

Vidhana Soudha* 

Dated, Baneglorn . 29ih April . 1958 

9, Vais^tkha, 1880 


Fror. 

Thn Secretary to the Govt, of Mysore, 

Planning and Developirient Department, G^nig-’l-T'e, 

To 

The Secretary. 

Planning Commission, Govt, of India, 

Udyog Bhavan, New Delhi, 

SubiJect:- Dr,P.Mandal's proposal for pim-'ped irrigation from 
large open wells. 

Sir, 

With reference to your letter No,2-l/u8-A.grl. dated 
the 2nd A.pril, 1968, I am dirocted to State that the scheme for 
construction of large open wells for irrigation purposes as an 
econom.ical means of increasing agricultural production is not 
adaptable to the conditions obtaining in this State. 

2, Lift Irrigation of small area from small sized but 

steep wells is howe-ver in vogue in some parts of tho State 
where there are reliable groimd water possibilities even 
though the cost of cultivation is stiff and the return • 
not‘very good. 


Yours faithfully, 


Sd/-(! Manl Knrayanaswamy) 

Deputy See>retary to Government, 
Planning & Development Department, 



N o . 17^95/2&40AX 11 - P-11 
GovfTnront of Madhya Pradesh 
Planning & Development Dep^iTt^ont 

Bhopal, dao'^d the 6 October, 1958 

14 Asvlna, 1880, 


From 

Shri B. L.BiJa’-^argi, 

Un'‘er> Secretary f,o the Govt, of Madhya Pradesh, 


The -Assistant Chief (Agriculture)) 

Gove^rr-enr of India, 

I-1 ann in g C or m i s s i on, 

Key; D0lhi»« 2 

Subjec’':- Dr, P.Mmdals proposal for purred irrigation from 
large open wells. 


Sir, 


I am directed to refer to your letter No,2-l(2l)/58 
Agri, dated the iSth May, 1953, on the above subject,. The 
Stelae Government have considered "^he suggestions made by Dr, 
M.anrial baviiir rug«rd to tho local conditions and they are of 
the opinion that lift irrigation is very costly and pumping 
sets'can be installed only when sufficient water is availabSJ^)^ 
In the open wells''hare, tha water is generally not sufficient 
for puKiping- sets. 


Yours faithfully. 




jawargi) 


eoary to the Gov' 


Madhya Pradesh 

Planning and Development Denartrent 



APPENDIX VI. 


(F T3C1£JI(L-.L COLMTTiilE, WdlCH EX^VKHNSD THE 
ilESUlA'S d'’ TEHT 0i]3iIt¥;.TI0NS :«r.DE IN 'JEST HLNGAL. 

\7e tiisciissed Shri Iyengar’s proposal of 1 arge—Icutcha irrigation 
wells in tJiree meetings held on iWh, 23rd & 26th Decetaber, 1958, 

,/e examined in detail the report of the recuperation tests recently 
performed during the month of November by Cliri Jagat Kisliorc Jain, 
^.ssistant Irrigation Adviser on the two large katcha irrigation 
wells in Listrict Aankura, The discussions on 23rd December 
had also been attended by Sliri Iyengar and we had, therefore, 
the opportunity of hearing his views in detail, V/e also examined 
various earlier reports and letters on the subject including 
Shri Iyengar’s letter of 23rd Iviay, 1957, addressed t o tlie Under 
Secretary, wdniatry of Food 3c agriculture and also other 
references to'which attention had been specifically invited by 
Shri Iyengar. Sliri Gordon 2. Davis, Senior iiydrologist of the 
E.T.O. had also attended the discussions on t he 19th Ci 23rd Decomber, 
1958. 

Our attention had been invited to some observations made by 
L'r, Mandal, M.P,, in his letter addroesoU to the Irrigation Adviser 
in connection with the discharge observations of the wells, ./e 
have exasninod those observations and also tlie recent tour report 
on district Banioir* of Siiri Jagat AishorQ Join, *issistant Irrigation 
Adviser, 

After careful exatidnati on of the scheme as described above, 
we have arrived at the following conclusions;-' 

(i) The large katcha irrigation wells of the type envisaged 

by Stcri Iyengar moy not be expected to give a discinerge, raore than 

1,500 to 2,000 gallons even in favourable s tret a; all experimental 

observations cci-rried out, so far, lead to this conclusion, Moreover, 

the conclusion is amply supported by the proved physical facts of 

' 

hydraulics of flow in wells, 

(ii) There are chances thft in due course, some silting may take 

place in the bottom of the wells with tiier esult that recuperation in 
the well may fTxrthor reduce. 


P r 0 
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APPENDIX VII. 


NO;.: (!'■ m, ?.a. ii^ea ai A^mL., xy^::y2z 
THE CULTIVATgl'S APPROA3:: "v i JiltATION RgSOURCE PRflBT.TiM^ 

Good farming involves getting together the, resources 
needed to carry out farming plans efficiently, irrigation 
in dry areas is one of the most important resources^ but 
most cultivators may find that developing irrigation 
resource is a difficult problem bacuase they have to find 
enough money and credit to have a well or because their 
holding may not be large enough or in a consolidated block 
to fit the capacity of the irrigation resource. It is 
only the most enterprising among them who may muster suffi~ 
dent courage to invest in a surface well, and that too if 
their holdings are not too small or too scattered to justify 
the investment. 

On the other hand a larger irrigation source, like a 
tube well or a large kutcha well, which can irrigate a block 
of 100-200 acres, because it looks a bigger resource 
than an equivalent of a number of small resources, may inspire 
more courage and confidence in a larger number of cultivators, 
and they may invest money in developing the resource where 
they would be shy to do so if it were an individual enterprise, 

Therefore the problem of developing Irrigation resource 
when it is a joint rather than an individual enterprise 
appears less formidable and jnay occur in the minds of many 
of the cultivators with greater frequency and force, and 
begin to a ■'pear more practical. In other words, it is a 
cooperative enterprise which makes it possible for a number 
of small investors to do more than vdiat a few of the more 
enterprising among them wuld be able to do individually. 

When we consider that in the case of the Kutcha well 
one or two pumps would ba^ able to serve a number of culti¬ 
vators there would be considerable saving to individual 
cultivators as compared to investing on separate pumps of 
their own or on Persian wheels with a lot of bullock power, 
badly needed for Intensification of their farming which the 
new irrigation resource calls for, being diverted to lifting 
the water. 

Thus, where the total of a number of small irrigation 
resources (say 10 surface well) is as large as one kutcha 
well, giving equal output of water, at (let us suppose) 
equal capital Investment, opening one large kutcha well may 
be more economical than number of small wells. Even if it 
is not, the kutcha well, by creating in the minds of the 
cultivators the impression that there is such an abundance 
of water, all available for their use, will help many of 
them to break themselves away from the old habit of being 
intent only on trying to do a better job with present 
resources, and will help them to see the new resource and 
urge them to exploit it, Theoratically speaking there was 
nothing that should have prevented them from giving a 
careful thought to the development of irrigd.tion resource 
on their own holdings with their own individual enterprise, 
but the fact remains that farmers the world over, more 
often than not, give too little attention to resource 
situotion, and it is more likely that they will give 
attention to it when it aupears before them in the bigger 
form represented by the kutcha well or a tubewell, than when 
it is confined to a few more enterprising and prosperous 
farmers, 

Then there is the question of water output. The total 
output from a number of surface wells may be the same as the 
output from a large kutcha well or a tubewell, yet the areas 
satisfactorily irrigated in the two cases may be different. 

A number of weak flows will mean a smaller coverage and 
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greater seepage loss than an equivalent amount of a single 
strong flow. 

The cost of any type of well irrigation need not he 
compared with cost of canal or tubewell irrigation in 
another part of the country without considering the 
following questionss 

How much of the crop yields are at stake without 

irrigation? 

What are the available irrigation resources and what 

are the prospects of developing alternative resources? 

How much money are the cultivators prepared to pay for 

getting the possible irrigation resources. 

There are many dry areas where growing crops is a 
greater gamble than in many of the areas where the cultivators 
indulge in the luxury of complaining of high charges for canal 
or tubewell irrigation. In such dry areas the cultivators 
may be prepared to pay irrigation charges which are considered 
high in the less dry areas, because irrigation in such areas 
will mean all the difference between success and failure of 
crop production rather than mean more or less profit from 
irrigation. 

If ao alternative sources, like canals or tubewells are 
present or are likely to become available for several years, 
and individual surface wells prevent cronping in the off 
season because of stray cattle, large kutcha wells may serve 
as a good source to help the cultivators to feel ^jointly 
responsible to one another in protecting the crops against 
stray cattle and thus making possible a fuller use of the 
irrigation resource developed. 

I^en no alternative sources of irrigation are available 
the cultivators will be prepared to pay whatever the irriga¬ 
tion will cost them provided they get profitable returns, 
rather than refuse to utilise the irrigation available only 
because other farmers in other areas have to spend less on 
irription. let us not presume", let us leave it to the 
cultivator to decide whether or not he wants irrigation at 
the cost at which a particular project works out. Camparison 
of this cost with what it is elsewhere may not be as 
important to him as the fact that he needs water for this 
farming and that he is prepared to pay for it if he finds 
it profitable. 


Sd/- T.R. Mehta. 
25.8.60 



NOTE OF DR, A.K. BUTT ON THB AGRL. kSPECfS Oi' TES ^ 

Factors to be considered for the Proper Evaluation of the 
Pilot Irrigation Project at Sultanpur, Mehrauli N.E.S.Block, 
Delhi State> for increased agricultural production. 


Irrigation is a means to an end and not an end in itself 
in increasing agricultural production. In assessing the value 
of irrigation projects not only the economics of construction 
but also the concomitant effects of a particular irrigation 
project on the efficient utilisation of the other tools of 
production must be equally considere>;. 

It is only against this background that a fair and 
scientific comparison between small masonry wells and big kutcna 
wells should be attempted, otherwise our approach to comparison 
only on the basis of an equivalent number of small wells will 
lead to erroneous conclusions. 

In the context of what has been stated aboveI would 
prefer, from the point of view of increased agricultural produc¬ 
tion under conditions prevailing at Sultanpur and also under 
similar conditions in other parts of the country, big kutcha well 
to an equivalent number of small masonry wells for reasons stated 
be low; - 


Big kutcha well at Sultanpur 

1. Command with the help of pump a larger area owned by a 
dozen farmers or more and thus help them utilise fully in the 
fields their resources of manpower and draught animals which 
would otherwise be partly looked up in drawing water from 
individual, small masonry wells, and which would thus reduce the 
life of draught animals, restrict the farmer's choice to less 
intensive patterns of farming, and lower the efficiency of the 
other tools of production such as timely and adequate tillage 
and interculture operations, etc, 

a. Overccme the limitations experio;nced by farmers having 
small holdings in securing individual irrigation wells, 

3. Create among the farmers voluntary cooperation to their 
mutual benefit for such operations in the field of production 
and marketing as - 

i) timely and proper preparation of seed-bed, sowing or 
transplanting, and interculture by pooling together 
and balancing individual Surplus and Deficit resources 
of man power and draught animals, effecting at the same 
time economy in the use of irrigation water. 

ii) cooperative marketing with larger profits by making 

farm-'** produce of the different beneficiaries available 
for a full load for despatch by transport hired either 
from outside or from among the beneficiaries on the 
basis of proportionate sharing of transport cost. 

4. Promote in the context of points under (1) and (3) Inten- 
sive Patterns of Agriculture , enhanced a;^rlc-.\7tural production 
and profits, as well as Increased employment to the rural 
population. 

5. Make it possible, in the context of point under (3) and 
(4), for the farmers to own jointly some of the tools of modern 
and sciantific farming, such as improved tillage and interculture 
implements, spraying and dusting equipment etc., which are so 
intrinsic to the success of intensive and scientific patterns 

of agriculture and which cannot otherwise be pocressed by 
individual farmers of small holdings. 
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6, Irrigate Diverse But continuous cropping patterns of a 

dozen farmers of more with full utilisation of its total 
irrigation potential throughout the year. 

T. Make it smoother and easier for the agricultural 
technicians to introduce improved elements of farming for 
a larger number of farmers within shorter period. 

At Sultanpur in one year of Extension Service by the 
Farm Advisory Unit within the commanded area of the Pilot 
Irrigation Pro;5ect much fruitful experience has been acquired 
in regard to the points mentioned above. The shifting in 
farming has been from single crops to 2-3 crops (kharif - Rabl- 
Said) in a year, which include vegetables cereals, and fodders, 
as well as legumes for green manuring. Cooneration among the 
farmers in regard to the points under (3) and (4) stated above 
has been developing. 

In the case of big kutcha well the prospects of 
employment of 100-200 rural people for about 4-6 months should 
not be lost sight off. 

The possibility of making bricks from the soil obtainable 
from the excavation of the well, especially from the depth of 
first few feet> and utilising those bricks in construction 
works of rural development sponsored by the Government or by th3 
villagers themselves should be considered, in that case the 
cost of construction of big kutcha well may be appreciably 
reducod and the height of the embankment wall may be considera¬ 
bly lowered or completely eliminated. 

The raised embankment from excavated soil may be 
profitably utilised for orchard and nursery with can annual 
Income of about Rs.lOOO/- to Rs.lOOO/- per acre from the 511i 
to the 7th year onwards, depending on the kind of fruit trees 
grown and management. 


Sd/- A.K.Dutt. 

Soils & Fertilizers Specialist 
Directorate of Extension 
Ministry of Food 4 Agriculture 
Krishi Bhavan, New Delhi. 



